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New opportunities 


Now's the time to start vour study 
of the 21 chemicals newly available 
from Carbide and Carbon. If vou are 
interested in product of 
developing profitable neu products 


check these chemicals, for instance: 


CeLosizte HYDROXYETHYL CELLULOSE 
wP.4400 thickening 


an oul tanding 
weot for all of 
for 


latex past pharmaceu 


tieals, and textile specmltios 
DECANOIC ACID 
with improved 


hivelro alr 


aryet 


solubulity: is a 


mediate for plasticizers and lubricants 
2-METHYLPENTANOIC ACID—ler the 
production of diester lubricants, plasts 


cizers, non-vellowing alkyd resins, 


favoring. 


MORE :‘NFORMATION AND 
OTHER CHEMICALS 


Phere 
available 
the L957 edition of 
kK and easy reference contains 
the latest phivsieal 
densed application data for more than 


are many more new chemicals 

Pwenty-one are featured in 
Phivsieal Propet 
ties of and Carbon Chemicals 


prope amd con 


355 orgamie chemicals 


Call on 


other for 


nearest CARBIDE 
Ask for F-O136. In 
Canada: Carbide Chemicals Company 
Division of 
Limited, Montreal and Toronte, 


write the 


Cnion Carbide Canada 


The Cellosiov wistered trade 
mark of lnion Carlide ¢(arhon ¢ 


poration 


| 
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CHEMICALS 

is 
Carbide and Carbon Chemicals Compony 
omy 

4 


whats in 
this issue 


Volume 53, Ne. 1 


a 


January, 1957 


Chemical engineering & Navy's technologic revolution / 8 


Phe Chiet of Naval Operations reviews 
the profession's role in the Navy's transition 


Noted ¢ Quoted 


Unionization among engineers / 22 
Phe National Industrial Conference board reports on its 
study, which analyzes tactors which have led to unsonization 


Do our students really try? / 26 
Letters to Editor—Reader poses question, in commenting 


on Admiral Strauss’ proposal for higher requirements 


Period of adjustment? / 49 
Trends—With 1957 bringing record expansion of the 
chemical industry along with increasing problems, will 
there be serious adjustments, accelerated by steel shortages 


CEP SPECIAL CO-FEATURE 
What OPSEARCH is all about 


OPsearch and teamwork / 3-J 


G. D. Creelman method of executive 


This new scientific 
decision-aiding is a “natural” for the chemical enginect 


OPsearch—what it is, how conducted, what it will do / 4-J 


The background, essential characteristics, 
and methods of operations research 


x. hoff 


OPsearch and teamwork /8-J 
Richard Wallen 
tively, OPsearch efforts are stymied 


Unless groups of people can work crea 


OPsearch—the management point of view / 9-J 


Ware—Complexities of modern industrial opera 
tions are cited as creating a profound need tor OR 


OPsearch in process engineering / 11-J 
1. R. Klingel, Jr., Cornett—OR in the petroleum 


refining industry, as exemplihed by Standard of Ohio 


OPsearch and a scheduling problem in a plant / 14-J 
\ case report on a Carborundum Co 


B. O. Marshall, Ji 


machine used for making a variety of abrasive products 


Case studies in OPsearch / 17-J 


\n account of how opera 


tions research methods are being introduced at Dow 


(Continued on page 


“departmental features 


About our suthors 


Noted and quoted Letters to the Editor 
Opinion and comment 


Candidates for membership 


News from local sections 


and notes of AIChE. 


for sizing dry chemicals 
it’s the BAR-NUN Sifter 


with stainless steel product zone 


Multiplies screening capacity 
in same floor space 


In some plants, installation of a modern 


Bar-Nun Rotary itter has doubled of 
tripled screemng capacity in the same 
floor space Ihe Bar-Nun provides up 
to 40 square teet of screen surtace ina 
floor area only 3% feet square up 


to 70 square feet in slightly larger 
floor space ! 


And, every inch of screen surface is 


active and productive. The Bar-Nun's 
single plane, smooth rotary motion sets 
up a stratilyimg action that keeps the 
finest particle next to the screen, 


for rap, thorough separation 


Another Bar-Nun feature for the 
chemical plant: the screens are totally 
enclosed in a dust-tight box const: ucted 


of corrosion-proof stainless teel 
panels mounted on cast aluminum 
frames The box is quickly pened and 


screens easily removed for thorough 
cleaning. Screen frames may be stain 


less steel, magnesium, or wood 

Kugged all-mechanical construction 
aml ace ite counterbalancing provide 
lor trouble-free performance 
Even when the Bar Nun is operated 24 
! i day, users report maintenance 
practi illy mil 

Many processe now require uni 
fort y sizex] partici« for pre duct 
qua t r tor efiovent opera 
tion of production equipment. If this 
is true wr plant, a Bar-Nun 


it} 
Rotary iftter will prove the lowest cost 
silter over a period of years 


Bar-N Rotary ittes ire available 
with from 2 to 76 square feet of screen 
surface, and with optional flow Write 
for details and specific recommenda 
thor on y creening requirements, 


without obligation 


PACKAGING EQUIFPMERT FOR THE PROCESS inOuSTHIES 


B.F. Gump Co. 


— Engineers & Since | 6/2 


1311 S. Cicero Ave., Chicago 50, il, 
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How to IMPROVE Process Vessel PERFORMANCE 


In evaporators, by controlling liquid carry-over 
product loss is avoided, and high purity condensate 
is suitable for boiler feedwater or process use. 


By effeciing clean separation of liquid from vapor 
Yorkmesh Demisters improve process vessel per- 
formance. 


in distillation equipment liquid entrainment is 
controlled, giving better quality overhead products 
even at increased thruput rates. 


In refinery vacuum towers, higher quality gas 
oil means higher conversion rates to gasoline in the 
cat cracker. 


In absorbers, loss of absorbing liquid is pre- 
vented. 


in separator vessels and knock-out drums 
greater liquid recovery results. 


In compressor suction drums, complete licuvid 
separation decreases compressor maintenance. 


In steam drums the result is clean, dry steam. 


In vent stacks Yorkmesh Demisters contribute to 
the solution of air pollution problems. 


Write for Bulletin 17 and a complete list of the 
many case histories available from our 
technical library. 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 
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New Plant 
for 

Callery 
Chemical 
Company 

for Producing 
High Energy 
Fuels 


For the Military Today... 


For Industry Tomorrow! 


DESIGN and 


PROCUREMENT 
by 


[PARSONS] 


EERS* CONSTRUCTORS 
LOS ANGELES 


\ 
R Ai 
| 
TEER ALPH M. PARSONS COMPANY | 
: a 4 
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STUFFING BOX 


‘ 


PULSAFEEDER 


CONTROLLED-VOLUME 


The Pulsafeeder, in combining the good features of both piston and diaphragm 
pumps, provides an unusually dependable means of precision pumping. There is no 
stuffing box, hence the usual problems of maintenance and repacking associated 
with plunger-type metering pumps do not exist. The product being pumped is 
isolated from the pump's working parts by a hydraulically balanced diaphragm and 
is kept safe from contamination and leakage to atmosphere. 

Positive displacement is achieved by a piston reciprocating 


within an accurately sized cylinder at an established stroke 


length, displacing an exact volume of hydraulic oil. By means 


of this oil, the piston moves the diaphragm aiternately 
backward and forward. The displacement of this diaphragm 


travel takes in the liquid on the suction stroke of the piston 


and discharges a like amount of liquid on the discharge 


stroke of the piston. 


WRITE FOR BULLETIN 440 with typical applications, flow charts, 


description and specifications of models of various capacities and 


constructions. Inquiry Data Sheet included from which we can 


make specific engineering recommendation for your processing 


requirement, Write Lapp Insulator Co., Inc., Process 
Equipment Division, 692 Wilton Street, Le Roy, N.Y. 


CONTROLLED-VOLUME PUMPING with | 
4 iopp | 
— 
; SUCTION STROKE 
DISCHARGE STROKE 
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The role of chemical engineering in 


THE NAVY’S TECHNOLOGIC 


Admiral Arleigh Burke * 


he Navy, like the chemical industry 
ip in a revolutionary era. New wea 
tech 
the 
will 


revo 


pon new equipment, and new 


introduced into 


“are being 


time and money 


thi 


asta 


allow As you can immagine 
lutionary mmpulse occurring over wide 
field the 


environment 


technology plu mis 


tte 
il 


with 


techmieal problem 


ton 


lores presented many 


Naturally, we have 


turned to the engineer for support in 


these problem The re 


| 


well you have 


oly my 
ha 
of the 


answered 


porise 


been yratilying ire 


mistances of how 


the Navy requests 


the 
Ke 
weight 


In most Navy equipment tech 


fall 


pertormance 


nical problem into three eral 


cateyori and 


size. A gain in one of the 


cateyor 


is often simple to obtain a you are 

* Based on an address by Admiral Burke,* 
a chemical engineer end member the 
AAChE., at the 49th Annual Meeting of 


A.1.Ch.E., Boston, Massachusetts 


of 


REVOLUTION 


Chief of 

Noval Operations 
villing to take a correspond iv lo in 
or both of the other \ 
breakthrough in all three of them 


ome imultan 
eou 
is exactly what the Navy always hopes 
the engineer can ae hieve 
Modern 


have reached the pom where size and 
both 


weapon and equipment 
critical 
the 


iboard 


weight 
the 


are espech illy to 


Navy, where handling and 


torage problem hips require 


us to use effectively every cubic inch 
of available 

The 


Navy 


vance 


pu 
has 
atisfy this 


il been 
ability to help 
The 


in propulsion and explosives 
of 


requirement current ad 


are prime ex imple uch successe 
air-breathing engines 


and the timelines 


The future ot 
of the development in relation to the 
Navy fortunate. The 


new developed tor 


need is most 


high-energy fuel 


ramjets in missiles and airerait: en 


able the Navy to 


energy increase of about forty per cent 


anticipate a fuel 


Stainless Breakthrough 

1956 will be looked on 
the 
20) 


The year 
steel industry a 
the 


when a 


in the stamle 


break through period low 
ot steels 
phenomenal 850 per cent produc 
the 
that 
the 
ol 
to 


serie stainle 


noted 


remembered 


tion mecrease wa over 
previous 


1956 


yveat mean 


will be as 


year when a substantial number 


tainles fabricators learned 


stretch scarce nickel supplies twice 
as far without sacrificing quality 
(The 200 series is the 


nickel-manganese family 


chromium 

ol stam 
which utilizes about one 
half the nickel content of the 


500 


less steel 
more 
eries, ) 

There were 1,886 net tons of the 
200 series produced in 1955. This 
18,000 net 


familiar 


increased to more than 
tons in 1956 
The 


to produce at a 


tainless industry continued 


near record rate 
during the year and was expected to 
ship 680,000 net tons of 
mill products for 1956. This is less 


than one per cent below the all-time 


finished 


record high set by the industry im 


1955, 


O36 000) net 
During the past year pro 


when tons were 
shipped 
duction and shipments cur 
tailed by a 34-day strike 
Information gained m a survey ol 
steel 
conducted the 
that consumption is more 
than data had 
For industrial 


end uses account for 53.6 per cent ol 


were 


ales of stainless by ware 


houses by industry 
howed 
diversified previous 
indicated instance, 


volume, as against 25.2 per cent for 
products, and 21.2 
all others. Stainless 


survey indicated 


consumer per 


tor steel 
the 


scrisitive to capital equipment ex 


cent 
sale are more 
penditures than to automotive pro 
duction 
During the shipments of 
tainless steel plate increased 58 per 
the hot 
went cent; 


rolled 


vr cent; and heat resist 


year 
cent year; 
rolled 
tubing 


over previous 
up 36 


cent; cold 


bars 
2 

10 

ing stainless steels, 21 per cent 


per 
sheet, 


(Condensed from statement by 
E. J. Hanley, President, 
Ludlum Steel 
Corporation 


Allegheny 
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in the next few years for the same vol 
ume load. This 
turally, carries with it corresponding 
peed and range 
ity ol the basic fuel 


energy increase Na 


The tox 


which had 


ncreases 
made 


it unavailable for previous use, was 


resolved recently by a chemical engi 


necer 


As a result, the Navy is now embarking on 
a $38 million project for the production of the 
resulting special compounds. And the Novy 
continue to direct its research efforts 
further along these promising lines 


will 


In the field ot explo ives, the search 
for lighter and more effective weapor 
gains. For 


a new high explosive has 


has produc ed 17e able 


ample 
which produces a 25 
blast effect in 


and conventional 


developed 


cent mecrease im the 
conventional bomb 
till useful 


have brought about 


bombs are 
Similar 


a 50 per cent energy increase in 


uly 
the 


effectivene of mines and torpedoc 


for undersea wartare undersea 


warfare is commencing to be more and 
more important 

the most dramatn develop 
the 


the plastic-bonded 


Perhap 
explosive 
Thi 
like 
the 
to elimi 


conventional 
PBN 
he ichined 


a piece of imert material 


ment 
field 
high explosive m 


mn 


and has 


phiy sical prope rlies necessary 
nate the need for steel encasement 
variety 
This, of 
Lighter 
better 


The Navy encounters a wide 


ol problen s on board hip 
course, is an understatement 
materials for strength members 


fuels. lubricants, insulators, and pro 


tection agaimst corrosion are a tew ol 
the present daily requirements of our 
fleets Fleet longer 
faster and of climatic 
have 
Antaretx 
he 


to 


must team 


i wider range 
conditions than ever betore 


the Arctx 


the way between. ) 


ships now im 
and all 
Navy 1s 


continue to come up with the necessary 


in 
counting on the engimeer 
answers 

A good example of how one of these 
found in the 
The flamma 


cle arly 


problems Was solved 1 
field of hydraulic fluids 
bility of petroleum-based fluid 
made this type too hazardous for the 
Asa 
up 


heavy load applications of today 
the chemical industry came 
fluids 
glycerol and tri-aryl phosphate, non 
fluids the 


wider range of operating viscosities so 


result 


with new uch as water-hase 


explosive hydraulic with 
urgently needed for present-day fleet 
The use of these fluid 


greatly improved the efficiency ot the 


equipment has 


hvdraulic control systems such 


equipment as missile launchers, per) 


scope-elevating mechanisms and re 


mote control of nuclear powered en 


gines and steering systems 


In plastics, of course, the chemical 


(Continued on page 10) 
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1. Firing Circuit 


A small de excitation arc is automatically 
ignited only once, when the unit is started. 
It is then maintained on the mercury cathode 
of each rectifier tube. It offers advantages 
similar to a pilot light. Since it is far easier to 
maintain an arc than to start it, this feature 
reduces the chance of the excitron losing exci- 
tation during power supply disturbances. 


2. Phase Control Circuit 


A separate circuit utilizes the deionizing grid 
to obtain phase control. Grid-type phase con- 
trol permits operation in the clean region 
near the anode where ion density is lowest, 
instead of on the surface of the cathode mer- 
cury pool where there is turbulence and con- 
tamination. Reliability of phase control does 
not depend on the condition of the mercury. 
This is an exclusive excitron feature. 


Only Excitron Rectifiers 
Provide Separate Circuits 
for these two all-important functions. Im- 
proved operation results — one function is 
never sacrificed for the other — you get opti- 
mum operation from each. 


ALLIS-CHALMERS 


Two Separate Circuits Mean 


Reliable 
Rectifier 
Operation 


ALLIS-CHALMERS 
Mercury Arc 


Rectifiers 


One of four metal-enclosed assemblies in 
ao midwestern installation with a total 
capacity of 15,000 kw at 620 volts, de. 


correo 


CONTROL 


For Complete tnformation on rectifier 
operation, call your nearby A-C office, or 

write Allis-Chalmers, Industrial Equipment 
Division, Milwaukee 1, Wisconsin. 


J 
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they supply the 
"GIVE and TAKE’’ 
for safe piping-seals 


made of du Pont Chemiseal Expansion Joints« "lex- 
ible Couplings—Made of TeErLON— 


T E L O protect costly chemical piping, usually 


low in impact strength. 


They absorb shock, vibration, thermal 
aie expansion and contraction. Correct 
misalignment. Connect unlike piping 
ends and nozzles. Eliminate gaskets, 
adaptors and slip joints. Are imper- 
vious to all chemicals excepting only 
molten alkali metals, fluorine under 
pressure and chlorine trifluoride. 


All TerLon Expansion Joints and 
Flexible Couplings are pressure tested 
at the plant ... and flexural tested, 
too, for special requirements. 


Write for Bulletin EJ-1155 


UNITED STATES GASKET CO. 


CAMDEN 1, NEW JERSEY 
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Noted and quoted 
(Continued from page 8) 


industry is providing the Navy with 
an endless list of new applications 
They range from the use of plastics in 
electron tubes to the plastic-hull con 
struction of an 85-foot patrol craft 
which was recently authorized on an 
experimental basis We are already 
using such material in topside struc 
tures aboard ship instead of steel and 
aluminum 

With such help, the Navy's guided 
missile family is growing rapidly. The 
Talos, Terrier, and ‘Tartar, aboard 
guided missile cruisers such as the 
Boston and Canberra and aboard 
guided missile frigates and destroyer 
such as the  recently-commissioned 
Gyatt, will soon constitute an effective 
anti-aircraft screen aronnd our fleets 
in ap type of war, big or littl 
reaching any plane at any altitude. 

Air-to-air missiles such as the Side 
winder and Sparrow are already in 
operating squadrons. These missiles 
greatly increase the poteriial of our 
naval jet interceptors in aerial combat 
Ihe Fleet Ballistic Missile is also 
coming along (Mark 15, Mark 20) 

The Navy is depending more and 
more on the guided missile. This, in 
effect, mean that the Navy is de 
pending more and more on the chemi 


cal engineer 


The Most Unforgettable 
Character (i never met) 


Condensed from an 
address delivered at 
Pittsburgh National 
Meeting, 


Genere awa 


Du Pont 


ow often it seems that the people 
kK who have been the greatest, the 
happiest, and the most successful in 
the history of the world have been 
those who have possessed the quality 
of high and lofty discontent! This 
kind of discontent appears to be the 
result of a vision of what we might 
be, and what the world might be. And 
history is the record of the lives of 
men and women of all ages who must 
have been filled with this discontent, 
and who, in some field of human 
endeavor, devoted their lives to serv 
ing their vision of perfection 

So it was with the man who was 
to become one of our first technol 


(Continued on page 14) 
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HOW TWO ENGINEERS BEAT THE HEAT 
AND SOLVED AN ODOROUS PROBLEM 


The locale—the plant of a manufacturer of soap and think this situation smells, you— 
allied products. The pressing problem—a 110° F 4 “SmeL_ts—ScuMELLs,” screeched Barney, plant 
temperature combined with ammonia fumes, pro- gineer and boss. “I KNow (squrk) WHat I THInk 
duced during the making of Theobromine, which (Hack). I Tuink Ir Tuts Srruation Isn't So_vep 
made working conditions unbearable in a section B0on, You'Lt—rendering plant? You said rendering 
of the plant. plant. Say, didn’t I see something about how 
“Let's (kof-kof) look at the bright side, boss,”’ ai’ SK Fume Scrubber solved a fume problem in 
suggested Shorty, the assistant plant engineer.” a rendering —"’ 
“After all (kof), it could be worse (kof)... I know “"Boss, you're right,”’ called Shorty on his way 
a guy who works in a meat rendering plant and if you to the office. 


ak 


AMD A BONUS —Now, air cooling and fume removal are both accom. 
plished by the Fume Scrubber. Hot air and fumes pass through the scrubber 
t And, they did. In no time at all, an where the ammonia fumes are removed and the hot air cooled. The air 
“HERE IT 1S!" shouted Shorty, SK Sales Engineer arrived, made then passes through a scrubber box (equipped with SK Spray Nozzies), is 
reading, “SK FUME SCRUBBER an on-the-spot survey of the situa- further cooled, passes through heaters which raise its temperature to 70 F 
ELIMINATES OBNOXIOUS tion, and recommended the im. and reduce humidity to 70%, and returns clean and cool, to the building 
FUME PROBLEM. Say, let's get an mediate installation of an SK 36” The only operating cost is that for power to pump the pressure water which 


S.\ engineer in here.” Fume Scrubber. comes from a nearby quarry and well 


MORAL: Chemical processing, food, or petroieum refining —no matter what business you're in — get acquainted with 
SK Fume Scrubbers. Send for Bulletin 4-R. Make use of a jet apparatus specialist, your nearest SK Sales Engineer 


and 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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Crane 10-inch, 300-ib. No. 33XL cast steel gate valve with 18-8 liners installed 
on digester in major paper mill, handling corrosive liquors at 100 psi, 400°F. 


‘*Too tough for hot, corrosive liquors” 


... That's the report this major paper 
mill gives on Crane No. 33X41. cast steel 
gate valves. 

Up to 6 years ago, the mill was forced 
to replace secondary digester blowdown 
valves on every shutdown. Corrosion 
worked the body seat rings loose, made 
valve closure impossible. 

Why did these Crane 33XL valves 
eliminate this costly maintenance prob- 
lem? Because the body seat rings, liners 


and flange faces of these valves are 18-8 
SMo alloy, integrally welded — making 
them tough enough to withstand the hot, 
corrosive liquors. 

When you buy valves on price alone 
or because they “look good enough”’ 
you're gambling with your production. 
Be sure: choose your valves and fittings 
from the big, complete, strictly quality 
Crane line—first choice of industry for 


a century. 


You may spot cost-saving ideas in 
this book of "Valve Performance 
Facts'’—32 case histories through- 
out industry. Ask your Crane Rep- 
resentative, or write for a copy. 


CRAN vaives & FITTINGS 


PIPE «© PLUMBING « 


KITCHENS HEATING AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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si These Crane Valves Excel on Secondary Digester Blowdown 
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100-ton per doy plant built by Lummus for Inland Chemicals 
Canada Limited went onstream 92 months after the 
contract was signed, 7 months after field work began. 


7 
This sulfur IC acid plant was — Winter is rugged at Fort Saskatchewan, Alberta. In 
spite of it, this $1,000,000 sulfuric acid plant built 
there by Lummus was completed well ahead of 
schedule, and was making specification product 
within 12 hours of startup. 


That was a year ago. Since then this plant has been 
e0 producing to specification over a range of capacities 
4 from 45 to 125% of design. 
Why not talk to Lummus before you start 


your next project? 


THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, N. Y. 
Engineering and Sales Offices: New York, Houston, Montreal, London, 
Paris, The Hague, Bombay. 

Sales Offices: Chicago, Coracas. 

Heat Exchanger Plant: Honesdale, Pa. 

Engineering Development Center: Newark, N. J. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
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successfu 
installations 


EASTERN D-11 CENTRIFUGAL PUMP 

Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (9%” x 45%”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS 

A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from “sth to % H.P. with capacities up to 70 
G.P.M., pressures to 65 P.S.1. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin /20-A 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 
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Noted and quoted 


(Continued from page 10) 


ogists, the man .about whom this 
writing is directed. His urgent, pas 
sionate curiosity dominated every 
instant of his waking life He 
worked in almost every field at one 
time or another in his life, and many 
of his discoveries were wholly his 
own He was highly creative, and 
more; he was as much a promoter as 
an originator. If he saw something he 
liked, he took it, adapted it, and served 
it up anew, generally in a_ simpler 


more immediate torm 


Communicator 


lo communicate his ideas and dis 
coveric he found it neces ary, a 
have many modern technologist 
to improve his talent for express 
nig himself im writing Hie went 
ibout thi as he did everything 
methodically Ilaving chanced or 
an odd volume of a contemporary 
magazine, noted for the quality of 1 
contents, he read and reread it with 
delight He decided at once that he 
wanted to write in its style. He trie 
imitating the manner of one of its 
vreatest writers in essays on his own 
subjects. He then compared his writ 
ings with that of the magazine at 
corrected his faults Soon he realized 
his vocabulary was too meager and 
found an ingenious way of enriching 
it. From experience he knew that im 
writing verse you had to search tor 
words to fit the rhyme cheme 
He therefore turned his essays into 
verse, and then back again into prose 
an exercise which quickly built up a 
new and permanent stock of word 

Early scientists, like too many ol 
us today, had a tendency to create 
long and difheult wor scribe 
new phenomena, but this man belheved 
in simplicity ind wide understanding 
otten poked fun at thi tendency t 
wards complexity. stating that those 
guilty cid o only to mmpress them 
sel ve and please their own elf 
importance 

His own delight in communicating 
his discoveries to his friends convinced 
him that Americans should write each 
other continually about their observa 
tions of methods of agriculture, of 
soil, minerals fossils and inimal 
breeding, and ot other physical tact 
in the various parts of the country 
They should instantly commu 
knowledge of new mathemati 
niques, ot chemical discover 
mechanical inventions, of geogt 


explorations and surveys and 


(Continued on page 18) 
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Plating kiystron tube parts at Electronic Tube Division, Sperry Rand Corp , Gainesville, fla 


How Sperry Rand cuts plating wastes 
from 72,000 to 400 gallons per day 


After plating, parts for Sperry Kand’s 
20,000-watt tubes for military air-navi 
gation systems must be rinsed in high 
. the chemical equiva 
and lots of it 
But one pass through, and this pure 


grade water. . 
lent of distilled water 


water ks up toxic vanides and n't 


he used again. 


Dumping 72,000 vallons of toxic 
rinse water every day would contami 
nate the plant water supply Chemical 
treatment to make this rinse water non- 
toxic would take up too much space... 


cost too much to build and operate. 


So, Sperry Rand's engineers put in a 
PERMUTIT ion-exchange system that 


removes the copper, nickel, silver, eva 
nides and other rnpurities so the rinse 


water can be re-used 


Results: Dumping was cutto about wo 
gallons per day of concentrated impu 
And the 


same Permutit units also produce the 


rities in safely disposable form 
equivalent of distilled water — in vol 
ume, at low cost—for cleaner top grack 
plating 


In the same way, ion-exchange cuts 
costs in anodizing. bright dipping 
pickling, brass etching, copper strip 
ping It also recovers copper and zine 
from rayon waste concentrates ura 


from comole ores remove mn 
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purities from sugar, drugs, antibiotics 


youl how hon 


Well be glad to show 
ou will mmprove your proce nig 
and produc ts. The Permutit ¢ ompany 
Dept CLP-1, 330 West 42nd Street 
New York 4. N. ¥ ov The Permutit 
( of Canada, Ltd Toronto | 


Ontario 


PERMUTIT 


thymes with “compute it’ 
1ON EXCHANGE for Water Conditioning 
Chemical Process 


nige Industrial Waste Tre atment 


Needle Valves 


Rugged, outstanding performers GET THE BEST 


for proportional control of 
small flows. Interchangeable 
seat rings and plugs. For 
water, gas, steam, chemicals. Trim 
and body materials available for 
“difficult” fluids. Shown here with 
unique reversible Stabilflo Motor. 


Saunders Type Valves 


A complete line, particularly suited 
to handling of highly corrosive 
fluids, or fluids containing solids in 
suspension. Available with 
Stabilflo Motor as shown, or with 
Stabiload Cylinder and 
Power Positioner. 


Butterfly Valves 


Light and heavy duty types, 
with angle or swing-through 
seating, in spool or wafer 
body style, for iow pressure air, 
gases in combustion control, 
steam, high pressure gases and 
liquids, etc. Available with 
Stabilflo Motor ( shown ) or 
cylinder operator. 


Gate Valves 


Guillotine-type slide valves, specially 
designed to handle pulp fibre, 
slurries, and similar fluids. Available with 
Stabiload Cylinder and Power 
Positioner as illustrated, for throttling 
service, or with 4-way pilot 
valve for on-off service. 


Super-Pressure Valves 


For throttling or let-down 
service up to 30,000 psi. Features 
an exclusive high-pressure 
bellows seal. Port sizes and 
connections to meet high 
pressure process specifications. 


®@ Strategic Branch Shops for Coast-to-Coast Service: Pittsburgh. Pa. + Chicago (Skokie). Ill. - Dallas, Tex. + Houston, Tex. - 
San Francisco (San Leandro), Cal. + Los Angeles. Cal. + Montreal, Que. - Vancouver. B. C. 
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SOLUTION TO YOUR CONTROL VALVE PROBLEMS 


QUICK REVERSIBLE 
MOTOR WITH 
SUSPENDED 
CONSTRUCTION — 
NO GUIDES NEEDED 


FULLY ENCLOSED 


TAMPER -PROOF 
SPRING 


WEATHER-PROOF 


MOTOR HAS LOW 
CONNECTIONS CENTER OF 


GRAVITY 


TRAVEL 
“INDICATOR 


EASILY 
ACCESSIBLE 


STUFFING 
BOX 


TEFLON V-RING 
PACKING 


GUIDED 


WIDE RANGE EQUAL 
PERCENTAGE 
STABILFLO PLUG 


... with Foxboro 
Pneumatic 
Control Valves 


You can always be sure of get- 
ting the control valve best suited 
to flow conditions and control ac- 
tions when you specify Foxboro. 
No other single source offers such 
a wide variety of control valves 
for specific applications. None 
other has Foxboro’s experience in 
applying them — in every phase 
of industrial processing. 

Your choice extends from 
valves for simple on-off control 
at one extreme, to specialized pro- 
portioning control at the other; for 
high vacuum work to operation at 
30,000 psi; for temperatures from 
—350° to +-1000°F. And there's 
a wide choice of plug designs — 
and of alloys and trim to handle 
even severely corrosive and ero- 
sive fluids. 

You can save shipping cost and 
time, too, buying direct from Fox- 
boro’s strategically located 
branch shops. They're staffed by 
experts. 

A few typical control valves 
frora Foxboro’s complete line are 
illustrated here. For full details, 
or specific information on your 
problem, call your nearby Fox- 
boro Field Engineer or write The 
Foxbero Company, 931 Neponset 
Ave., Foxboro, Mass. 


STABILFLO CONTROL VALVES 
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Newark Wire Cloth is made of all malleable metals such as aluminum, 
brass, bronze, phosphor bronze, copper, monel, Nichrome, nickel and stainless 


steel; as well as the noble metals such as gold, silver, platinum, etc. 


This wide range of metals enables you to select the one wire cloth to meet your 


conditions of corrosion and/or contamination. 


In all metals, Newark Wire Cloth is accurately woven in a wide range of meshes, 
ranging from very coarse (4 inch space cloth), to extremely fine (up to 400 
mesh). Our reputation for ‘Accuracy’ through more than 75 years is your 


guarantee of wire cloth quality. 


We maintain a large stock of popular sizes in the more commonly used metals 


and can make prompt shipment. Let us quote on your requirements. 


Send for our New Catalog E. 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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Noted and quoted 


(Continued from page 14) 
ical tindings, “and of all philosoph 
ical experiments that let | ght into 
the nature of things, tend to increase 
the power of man over matter, mul 
tiplying the conveniences or pleasures 


of life 


Career Programmer 

This early technologist has ween 
called “that intellectual bee which pol 
linated so many minds and groups of 
minds.” With only two years of for 
mal education and no social advan 
tages, he dared to dream of a world 
wherein ali men hac i free and equal 
right to success through private enter 
prise. He not only dared to drean 
but proved his theories himself in 
science, industry, education, and gov 
ernment 

lo start | career, he drew uy 
it the age of twenty a plan by 
which he regulated his future conduct 
He wrote Let me make some reso 
lutions and torm some cheme 
action, that henceforth | may live im 
all respects like a rational creature 
His were pretty” restrictive rule 
and history tells us that his adherence 
to them wa good indee 

His self control begat while a 
youth, when he discovered his “bad 
habit” of violent or angry disputation 
It was natural for the precocious boy 
to lord it over inferior minds, contra 


dicting and confuting. But he grad 


ually recognized that this had the 


effect of “souring and spoiling the 


| conversation” and perhaps of produc 


ing (as he said) “enmities where you 
may have occasion for friendship.” 
So he disciplined himself “in terms of 
modest diffidence,” putting his would 
be contradictions in the form of in 
quiries, and never laying down the law 
on any subject, no matter how well 


he might know it 


Prophet 


| 
| 
| 


For evidence of how completely tar 
eeing and accurate our man was, take 
these three sentences he wrote to the 
great Joseph Priestly The rapid 
progress true science now makes o 
casions my regretting sometimes that 
I was born so soon. It is impossible 
to imagine the height to which may 


| be carried in a thou and years the 


power of man over matter ) 


that moral science were in a tair way 


| of unprovement that mer would cease 


to be wolves to one another, and that 
human beings would at length lear: 


| what they now improperly call hu 


manity.” 
This was the scientist, scholar, dipk 


| mat, and prophet Benjamin Franklir 


(1706-1740 


hy 
pron? onze 
or 
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News from 
National Carbon Company 


30 East 42nd Street, New York 17, N.Y. 


A Division of Union Carbide and Carbon Corporation - 


TRADE MARK 


Seles Offices: 
Pittsburgh, San Francisco. IN CANADA 


Atlanta, Chicago, Dallas, 


Kansas City, 


Union Carbide Canada Limited, 


PROCESS EQUIPMENT 
BRIEFS 


New heat exchanger sizes 
A steady progression of unit capacities 
in eight standard sizes having from 
17.7 to 162.2 sq. ft. of heat transfer 
surface — is now available from stock 
in “Karbate” impervious graphite 
heat exchangers, “Series 90A” and 
“Series 310A". Units have inter- 
changeable end assemblies with choice 
of 1, 2, 3, 4 or 5 pass arrangemenis. 
For details on these popular, low- 
cost corrosion-resistant units, request 
Catalog Section No. 8-6740, Data on 
larger “Karbate” impervious graphite 
shell and tube heat exchangers (up to 
3515 sq. ft.) are given by Catalog Sec- 
tion No. 8-6800. 


Carload shipment of “Karbate” pumps 

Increasing use of “Karbate” impervi- 
ous graphite for transfer and circu- 
lating services is demonstrated by 
shipment of a carload of “Karbate” 
centrifugal pumps for use in rayon 
spin bath service. Here, where 15% 
H, SO, at 200°F. is handled, the use 
of * Karbate” pumps will eliminate 
possibility of metallic contamination. 


Packaging of “Karbate” pumps is 
convenient, too. Covered with vinyl 
film, each pump is securely anchored 
on a pallet and crated. Complete in- 
structions on installation and opera- 
tion are sent with each pump. For 
further information, ask for Catalog 
Section No. S-7250. 


New York, 
Toronto 


— 


Los Angeles, 


Armored pipe has a tough shield of woven glass 
fibre, securely bonded to the ‘‘Karbate"’ 
graphite pipe. Pipe is availabie in 1” through 4” 
sizes (1.D.), up to nine feet in length, with 


plain ends or flange collars. 


impervious 


New “KARBATE” Armored Piping 
Gives Extra Safety with Corrosives 


Greatly increased resistance to 
mechanical shock and strain is now a 
property of “Karbate” impervious 
graphite pipe and fittings. The reason: 
a newly-developed external armoring 
of tough, woven glass-fibre securely 
bonded to the pipe itself. 

The most important result of this 
new idea in corrosion-resistant pip- 
ing is the increased safety it provides 
in the handling of hot or cerrosive 
liquids. In addition to increasing the 
resistance of “Karbate” pipe to acci- 
dental breakage, the closely-woven 
glass-fabric armoring remains intact 
even if the pipe should happen to be 
broken, ho:ding line pressure . . . pre- 
venting potentially dangerous gross 
leakage. 

Of course, this new line of “Karbate” 
armored pipe and fittings exhibits all 
the properties that have earned 
“Karbate” impervious graphite prod- 


Adsorption a basic step in processing 


Accumulated experience reveals that 
adsorption is a basic unit operation in 
chemical engineering technology. Its 
familiar applications include gas puri- 
fication, air conditioning, solvent re- 
covery and many other specialized 
uses. 

As a carrier of finely dispersed 
catalysts, the adsorbing agent plays 


another useful role. In addition, it can 
act as a catalyst itself—forcing a reac- 
tion in a desired direction by adsorb- 
ing one of the products 

For a new booklet (Catalog Section 
S8-6450) on the use of “Columbia” 
activated carbon in these applications, 
write National Carbon Company, 


| 1300 Lakeside Ave., Cleveland 14, O. 


ucts wide acceptance in the chemical 
process industries: outstanding corro 
sion resistance freedom from 
metallic contamination . . . resistance 
to thermal shock . . . ease of fabrica- 
tion and installation. 

For dimensions and other data on 
“Karbate” armored pipe and fittings, 
request Catalog Section No 8-7005, 
Technical advice and assistance are 
also readily available 


Armored fittings have cast iron housing which 
not only armors the impervious graphite body 
but isolates it from any tensile or flexural 
stresses resulting from misalignment 
tion of expansion and contraction 
tween pipe and flange collar has high strength 
because glass fibre sheath extends well into 
collar counterbore. 


The terms National, N"’ and Shield Device, 
““Karbate” and “Cotumbia” are registered trade 
marks of Union Cartude and Carbon Corporation 
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TIONAL 


TRADE MARK 
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250,000 Gallon Field Welded 
Caustic Soda Storage Tank, 
fabricated of Flanged Quality 
Stee! 


built 


built of 1 Steel to Code specification 


10’ diameter x 20’ high, Stain 
less Steel Jacketed Digester, 
built for 250 Ib. working pres 
sure. All seams 100% X-rayed 


Call or write for a consultation with ao trained 
KOVEN representative, and send for Bulletin 
# 550. 


7 


See Sweet's Catalog File and Chemical Engineering File 


KOVEN FABRICATORS, INC. 
91 E. Dickerson St., Dover, New Jersey 


Telephone: FOxcroft 6-0400 
PLANTS: JERSEY CITY, J. DOVER, J. TRENTON, 
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years of KOVEN fabricating 


into every job 


X-RAY INSPECTION FOR 
QUALITY CONTROL 


KOVEN equipment in all metals and alloys 
includes: High pressure vessels built to 
A.S.M.E., A.P.1. Codes; extractors; mixers; 
stills; kettles; tanks; stacks; breechings; hot 
transfer lines; large diameter fabricated pip- 
ing and plate exhaust ducts; shop and field 
erected storage tanks; high vacuum testing. 


SPECIALISTS IM INTRICATE FABRICATION USING: 
* STAINLESS STEEL * ALUMINUM 
* MONEL * NICKEL * INCONEL 
* ALL CLAD MATERIALS 
* NICKEL PLATED STEEL 
Fabrication to all AS.ME. Codes 


Nickel Plated Steel Fractios- 
ating Columns for use with Alkali Prot 
essing; 4° diameter x 40’ long : 


= 
| 
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Various types of Eimco Filters are gaining widespread 
approval for the important recoveries they ore making in the 
production of uranium concentrates. A prime example is the 
critical and difficult processing of “yellow coke” being 
accomplished by this four-stage Eimco Drum Filter Station— 
final filtration phase in the production of magnesium vranite 


EIMCOS FILL TOUGH ROLE FOR URANIUM FIRM 


A Canadian Uranium Corporation relies on a four- 
stage Eimco Drum Filter Station to wash and filter a 
uranium precipitate in the production of dry magne- 
sium uranite. 

The processing method used on mined ore in- 
cludes a sulphuric acid leach on 55 to 62% minus 
200 solids followed by a two-stage drum filtration 
to separate pregnant liquor from gangve solids. 
After clarification and ionic exchange processes, the 

uranium is precipitated with magnesium oxide in a 
batch operation, and the slurry is thickened prior to 
final processing. The precipitate goes thru an initial 
filtration stage and three subsequent stages of re- 
pulping and filtering 

In these filtering stages, the main objective is re- 
moval of chloride contamination from the yellow cake 
The Eimco Drum Filters are performing very satisfac 
torily under operating conditions made extremely 
difficult by physical characteristics of the solids 

The thin cakes exhibit severe cracking tendencies 
and are very adhesive, which makes washing and cake 


discharge difficult. 


THE EIMCO CO 


SALT LAKE CIT 


ch and Devel nt Division, Peletine 


Washing becomes ineffective when wash water is 
short circuited thru cracks in the cake. To minimize 
this adversity, Eimco Drum Filters permit washing close 


to the slurry level, assuring a moist cake surface 


Eimco’s roller-type discharge assembly gets com- 
plete cake removal that cannot be achieved by a 
scraper. The rollers exert a preferential sticking force 
at the discharge point, completely ejecting the yellow 
cake. Even though a scraper is set in contact with the 
medium, it does not get complete removal and medium 
life is short 

Fy combination of displacement, dillution and wash- 
ing in three stages, 98% of the contaminate is removed 
with 100% recovery of solids 

Eimco’s follow-up and service policy has re- 
sulted in better performance than the customer 
ever anticipated. 

Let Eimco’s Research and Development Center at 
Palatine, lil., work hand in hand with you to solve 
your filtration problem. 


RPORATION 
Y, UTAH 


Process Engineers inc Division Sen Mates Califerme 


Expert Offices Eimce Building, 51-52 South Street, New York 5. 
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BRANCHES AND DEALERS PRIPECIPAL CITES THROUGHOUT THE WORLD 
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N.1.C.B. reports on 
UNIONIZATION AMONG ENGINEERS 


The National Industrial Confer- 
ence Board has completed a 
study and issued a report on 
unionism among engineers. Sub- 
stantially an analysis of the 
factors which have impelled 
some engineers te join unions, 
and the areas in which unions 
purport to serve their profes- 
sional members, the report also 
embodies many of the findings 
and recommendations of Engi- 
neers Joint Council. 


CONCLUSION: NICB finds there 
is a sufficiently large area of 
dissatisfaction among engineers 
employed in industry today to 
warrant the taking of serious 
steps to improve the situation. 


pp How 

members nearly 60.000 American 
500,000 listed in 
1950. Thi 
Nit 
round-up 


as 
engineers out of the 
the ULS 
undoubtedly 


factor 
Bis ke 


urvey ol 


Census ot 
weighed in 
cision to make a 
what factors are 


just causing engl 


neers to join unions, what engineering 
unionism is, and what the engineer's 
ocieties and busines 


attitudes 


professional 


managements toward union 
ism are 


While the 


as members by the 


60,000 engineers claimed 


various union 
not large enough to consider engineers 
an organized group (particularly simee 


cases the term “engineer” ts 


tech 


im most 


omewhat loosely used to cover 


nicians not on the professional level) 


there is no significant 


NICB’ 
growth of th 


ind although 


evidence cited im Report to 


incheate yroup, the 


figure is considered significant enough 
by NICB to indicate possible 


atistaction 


ide dis 


among enginect overt 


present employment condition which, 


unless resolved in other ways, may re 


ult in more engineers seeking resolu 
tion of their grievances through collec 


tive bargaming 


* NATIONAL INDUSTRIAL CONFERENCE 
BOARD is a non-profit, fact finding organiza 
in business economics and 
lt is supported by over 


tion for research 
business management 
3,000 members and associates consisting of 
companies agencies, labor un 


ions. and other business organizations 


government 


Areas of Dissatisfaction 


By questioning executives of com 


who engineers are unionized 
officials of 
entative ol 


ciety for Professional Engineers ) 


engineering unions, repre 


enginecring societic 


National So 
and 


(such as and the 


engineers themselves, and by embody 


ing information from other reports 
notably Jt 
Standard 
Employment Conditions for Engineers 
( May 
NICB 
has come up with a report which find 
three 


report on Raising Pro 


fessional and = Improving 
1956, and reproduced in full in 
report), the Conterence Board 
atisfaction to be im 
today 1) 
tatu 3) 


engineer «hi 


main area ilary ) pro 


fessional individual statu 
SALARY DISSATISFACTION 

complaint) was 
differ 


enginect 


\ major engineer 
iound to be the 
ential 


and the wage 


narrow earnings 
between the salaried 
and between the 


and the 


wor ke ! 


enor enpinect salary begin 


ner alary. (In addition, traditional 


fringe benefits between engineers and 


production workers seem to have van 


ished.) Glowing, high pressure advert 


tisements by mpanies seeking eng! 
are cited as tending to make the 
feel that his 


well as other 


neers 
engineet does 
not pay as 
And there ts 


report, 


company 
companie 
a strong feeling, referred 
that 


ubordinated to 


to m the merit 1 ome 


times eniority m= ce 


termining salary increase 


PROFESSIONAL STATUS DISSATISFACTION 


Lngineering unions, engineering so 


and much of management are 
reported by the taking stands 
ubstance that there 
definite professional dissatisfaction 


Much of this 


cieties, 
as 
which in agres 
umong engineers today 
tatus the 
he has lost with the ma 


is the loss of engineet 
employment 

of engineers 
The societies (based on a report by 

EJC) feel that reasons for prote 


discontent among engineers are 


ional 
statu 
1) want to be classified as part ot 
management but don't often get this; 
?) lack of communication between top 
management and the lower echelon of 


engineers results in the engineers hav 
ng a poor understanding of company 
group 


with non professionals 4) 


policies 3) some 


compante 


enginect 
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credit in reports and paners he help 


develop often denied the engineer 


blocking professional recognition; 5 
ulhicrent 
hold oftice 
6) engi 


engineers are often denied 


opportunity to be active or 
‘ nal societies 
hired 


a signed to, jobs whi h do not 


in their profess 


neers are frequently 


engineering skill 


INDIVIDUAL DISSATISFACTION 


NICB confirms the 


umonized engineers work 


finding that most 
for the rela 
tively few firms that hire engineet 


(Most ot 
trical 


large number these are 


the aircratt and 
This, 


pearance of the old 


tries.) essentially the 

personal, pro 
fessional relationship between enginee! 
con idered by 


and employer, is mans 


is a primary cdutse of most engineer 
ing unionization. Other 


feéls he 


lactor ire 
often has m 
job title 
he feels he is given insufficient training 
that he pro 
often he feels he has no way t 


the engineer 
measure of progress such as 
or job rotation so can 
gress; 
make his complaints known and thu 
ecure redress: and too often, accord 
ing to EIC, he 
ing of insecurity in employment.’ 


seems to have a “feel 


The Engineering Unions 
According to NICB 
largely backed into umonization 


report, eng! 
ocretre 


by forming professional 


within companies to prevent being 
lumped with production workers under 
the old Wagner Act (which condition 
was eliminated by the so-called “pro 
fessiona! laft-Hartles 
Act, which prevents inte rmingling ot 


ionals 


clause” ot the 
professionals with non-prote 
In time these 
themsel ve took on. the 
Today, 13 such small 
associations are amalgamated into the 
Engine eT and Scientists of 
which claims 30,000 engineer members 


organized groups) 
association 
form of union 
America 


independent 

AFL-CIO 
Federation ot 
claim 


other small 
and the 


American 


T he re are 
association chiet 
entrant, the 
Technical Engineer which 
15,000 member 


ional ind it 


tends to include nor 


prote present col 
vell-financed can 


Finally 


ire orgal ized into the 


ducting a vigorou 


paign tor enginect member 


many engineers 


(Continued on page 26 
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to re-create 


perfect tone 


needs this 


... EXON 480 


typical of the ‘'Pin-Pointed Properties” in Exon vinyl resins 


Firestone 
4} 


EXON 


RESINS 


Exon engineers have combined 
properties so precisely in Exon 480 
that they have created the specific 
resin for phonograph records 

A “biscuit” compounded of Exon 
480 assures the finished recording of 
unusually high tonal quality, as well 
as breakage resistance 

For production economies, the 
higher bulking density of Exon 480 


speeds banbury output as much as 


25%. Other «ets: excellent mold- 
ability, good heat and light stability, 
compatibility with vinyl plasticizers, 
stabilizers and pigments 
Pin-Pointing properties is the Exon 
way of matching your particular 
needs with the specific answer in a 
vinyl resin. The consistent success of 
fitting the resin to the job has made 
Firestone Exon industry's most com- 


plete source of vinyl resins 


For details that will interest you in particular, call or write 


CHEMICAL SALES DIVISION 


FIRESTONE PLA wh Pa 


* aA ¥ rive 


& 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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This is a “Plagiogramma,” just one of 
hundreds of intricate particles that, 
together, make Celite diatomite such 
an effective filtration aid. Under the 
microscope, this “Plagiogramma” be- 
came a “caterpillar.” 


What's this “caterpillar” got to do 


with lower filtration costs? 


particle CELITE 


that covers more 


Assures highest purity 
in pharmaceuticals 


Among the many important 
uses of Celite diatomite filter 
aids in industry today is the 
vital part they play in the pro- 
duction of life-saving antibi- 
otics. Not only does Celite 
safeguard the purity of aureo- 
mycin, streptomycin and other 
pharmaceuticals; they also pro- 
vide substantial cost savings 
that permit wider usage of 
these wonder drugs 
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Protects communities from 
conteminated plant waste 
Celite helps control pollution through 
removal of suspended solids from plant 
waste waters. Celite treatment often per- 
mits plants to reuse this water. 


Provides greater clarity in varnish, 
lacquer and shellac 

Celite filtration provides the high degree 

of clarity required in clear finishes. Celite 

is also widely used by the paint industry 

as a flatting agent and pigment extender. 


jellies and other foods 


diatomite filter aid 


filter surface per pound 


THAT'S RIGHT, Celite* is the diatomite that 
gives you superior clarification at fast flow rates PLUs 
lower wet density. And lower wet density simply 
means greater surface coverage per pound of Celite. 
Which means substantial savings to you, for 6 bags 
of Celite will actually do the work of 7 bags of 
other diatomites. 

And Celiteisuniform. Every pound of it comes from 
Lompoc, California, the world’s largest and purest 
diatomite deposit. Here, J-M technicians process 
and grade it so that no matter which convenient 
J-M warehouse you order from, the physical and 


*Celite us Johns Manvilie's registered 


M 


hark tor diatomaceous 


Johns-Manville cetite critter 
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chemical properties of each grade will never vary 


In addition, from Celite’s full line of filter powders 
you can select the one grade that will give you the 
clarity you need at the highest flow rate. 

So if filtration belongs in your processing opera- 
tions, it will pay you to call in your local J-M Celite 
engineer. Backed by Johns-Manville's research facil- 
ities and years of practical diatomite experience, he 
can help you with your filtration problems. Call him 
today or write Johns-Manville, Box 14, New York 
16, New York. In Canada, write 565 Lakeshore 


Road East, Port Credit, Ontario. 


ma products 


Gives appetizing sparkle to syrups, 


Many food processors make an impor 
tant sales plus of the outstanding brilhance 
that Celite provides. Celite also helps 


increase juice yields as a pressing aid. 


No e 25 


Letters to the cditor 


DO OUR STUDENTS REALLY TRY? 


1056 


ytrau 


n the November 
the 


regarding the 


ummary [by 
technical 


hortage ol 


produced the ame 
that 


ame opinion 


tudent in college 
occul 


offered 
and 


reaction im me alway 


vhen 


Wa 


hear the 
raised im the last generation 
under the British 
West Indies, and, after taking two years 
of Liberal Art 


chool tor 


chool system in the 
college, and then he ny 


out of nine years, | returned 


to take five years of chemical engineer 
ing in the 

| believe the causes of om 
than Mr 


aApproad h to educa 


problem 
ire much more basi trau 
infer I he 
the thi 
that 


many 


whole 
country ccm to me to 
chool 

tucent tee] 
chool to 


tucdent inal 
that 


how high 


even college 


they po to faunght, 


thing is to be done for them, because it 


is ther right 


Where | went to school we developed 
the concept that education was a privi 


lege, and the tudent responsibility 


the teacher was an aid and a guide to 


the learning proc The continental 


type ot colle ue cla with no compul 


ory attendance at classe tends to jrive 


ireedom to the student who really wants 


to learn, and, at the same time tends to 


how up poor teacher as, when few 
tudents show up for a class consistently 
t indicates that they feel they can do a 
vell without the teacher's a 
with at told that classe 
in American college chool 


readily 


stance a 
I'm constantly 
and high 
must be compulsory, and | can 


ee why Psychology and educational 


theories fill the 


kinds of excuse 


tudent’s mind with all 
that he 


teacher a 


can offer if he 
hails a poor seat, too 


poo! 


tithe a poor text, trust ition at 


nosey parent or inditferent 
parent 

hopeful sign | see for the 
that the “do-it 


competing 


| he only 


\merican 1 yourself’ 


movement 1 with the pee 


tator movement, preventing us trom 


becoming a nation of nonparticipating 


pectators with so much money that we 


can afford to go to seed while someone 
else does everything for us. Education 
student fact 
better i 
enough flexibility to allow the 
to select hi other 


ot intormation 


require participation, In 
courses had 


tudent 


it would be hore 


own texts, or sources 
ind that tests were more 
really testing the grasp of the 
than the 
of a particular author's presentation 
With regard to the subject of teach 


objective 


subject”) rather memorization 


ers | would also offer an objection to 


the implication that inherently a part 
less qualified than a 


time teacher ts 
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have done 
devotion to that 


ull-time one, I some part- 
tume teaching but my 
task was the less than any of the 
full-time staff members, and this 
reflected in the attitude of the students, 


100% one day for a 


none 
was 
who showed up 
had been ex« used, 
that | 


al of classe 


cla when all classes 
they 
of the dismi 


because knew would not 
know (That 
vas the greatest compliment I ever re 
ceived.) | am im favor of inereased 
teachers, but | do not be 
will 


In fact, usually 


alaries tor 


heve increased salaries necessarily 


produce better teachers 
the poorest paying jobs attract only the 


west devoted people, hence, when sal 


aries are imecreased to the place where 


they are competitive with industrial 


alarie we must expect to attract the 


person more imtere ted in money than 


lhe opportunity tor 
than im 


nm perlormance 
slackers is vreater in teaching 
WoOorTK hee ol the inher 


with its 


industrial 
ently 
ponding responsibilitie 


greater treedom corre 


| agree that requirements ought to be 
tiffened for 
tart to 


entrance but | 
instill in the 


college 
think we 
American public the knowledge that a 
true learning 


complishment of requires 


tudent dedication and a will whess to 
vo farther than required reading 
Ralph Cushing 


S/. Louis, Missouri 


A Weighty Subject 


58, November, 
410.000) tons! 
$820,000, 000 


1956—photo 
it $1.00/Ib 


\lso 


Re: page 
ol tower 
cost 


vould those 


cables would snap 


White Plans, New York Anon 


We will try to pound this fact into 
our proofreader. 


Misquotation 


In your section “About Our Author 
of the November issue of CEP, page 30, 
that | 
bring it to your 


| note have been misquoted. | 


attention only because 
intended 


letter ot 


the misquotation destroys the 
sense Ol my statement in my 
October 26 
ire exclusively for achi ving desired re 
they are not the 
those 
“the 
exclusive tor 


All the processes we license 


ults, however only 


processes for achieving same re 


ult That ts 


license are not 


why I said pro 
‘ we 
ichieving the desired results, hence, my 
irk involves evaluation of competitive 
processes etc 

A. Samanicgo 


Califorma 


§3, No. 1) 


N.1.C.B. REPORT: 


UNIONIZATION 
AMONG ENGINEERS 


(Continued from page 22) 


production workers unions (usually in 
pecial bargaining units, however ), the 
engineers being United 
Workers United Steel 
International Unior 


AFL-CIO 


big three for 
Automobile 
workers, and the 


of Electrical Workers, all 


CONTRACT PROVISIONS 


The provisions of most engineering 


union contracts have been 


and analyzed by NICB, throwing con 
ottered 


compare 


siderable light on inducement 


enpyinect union 


to go int 
Provisions stressed in the contracts 
classification pro 
differential 


expe ed 


include: 1) salary 


viding about one-to-three 


beginners and 


engineers; 2) pay for 


between 
scheduled over 
time beyond forty hours, with the over 
time pay cut-oft 
$12,000 to $15,000 /year ; 


point as high as 


3) merit rat 


ing provisions, with the umion sitting 


in on merit reviews; 4) away-from 


home pay provisions, including family 


relocation allowance 2) protessiona 


tatu provision which include em 


The reader will be interested in a de- 
tailed report by H. L. Rusch on o study 
of What Engineers Expect From Indus 
try made by Opinion Research Corp., 
Princeton, N. J., which appears on 
page 50-J of this issue 


plover payment ot professional society 
dues, paid time-off to attend protes 


sional meetings, tuition refunds, edu 


cational and prote ional leaves of ab 
ence; 6) provisions that management 
will not use semority as the on/y cr 
recall, merit must 


ome torm 7 


terion for lay-off o 
always be a factor in 


patent agreemenits 


Conclusion 
that an 
and 


It is indeed noteworthy 
ganization of the mem 
NICB should 
subject for one of its stuche It 1 
that the 


represented by the report, makes avail 


pre stige 


bership of choose thi 


also noteworthy tudy, as 


able such a compilation of the repre 


sentations by the various groups in 
particularly EJé through 
A. LChE hay expre sed its 


ubject ot 


volved 
which the 


views on the professiona 


status which arose through the or 
Dinsmore Committee activity, and the 
statement ot 


A.LCh 


pronect protessiona 


standards which issued i 


1955 


— 
vf 
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Two 400 hp PRE compressors furnish oil-free air for the E. R. 
Squibb & Co, penicillin plant in Santa Amaro, Sao Paulo, Brazil 


Penicillin manufacture 


demands clean, oil-free air 


Compressed air is the best medium for the 


agitation and oxidation of antibiotic fer- 
menters in the manufacture of penicillin. 
However, conventional compressors allow 
some of the lubricating oil from the com 
pressor cylinder to carry over in the an 
which would contaminate the finished drug 
and perhaps kill the precious organisms that 


are vital to the process. 


The solution to this problem was simple 
enough ... Ingersoll-Rand NL non-lubricated 
compressor cylinders were specified. These 
cylinders use special carbon wearing rings 


and piston rings that require no external 
lubrication. And the only special mainte 
nance required is a yearly check of piston 
clearance to determine if new wearing rings 
are required. 

This famous NL construction, an Ingersoll 
Rand first, is the answer to many compres 
sion problems where oil may not be used 
whether it be in drug, food, power or chemi 
cal plants. NL cylinders can be furnished on 
compressors from 2 to 1000 horsepower 
For further information contact your local 


Ingersoll-Rand representative or write 


Ing ersoll-Rand 


11 Broodway, New York 4,N. Y 


12795 


COMPRESSORS CONDENSERS AIR & ELECTRIC TOOLS + TURBO BLOWERS PUMPS + ROCK DRILLS GAS & DIESEL ENGINES 
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Minimizes Heat Transfer 
Surface Requirements of 


Heat Exchangers .. 


IN DESIGNING heat-pressure process equipment, 
the addition of a large magnetic drum digital com- 


puter to M. W. Kellogg’s facilities enables the com- 
pany’s engineers to study variables and produce re- 
sults with unprecedented thoroughness, accuracy, 
and speed. Human error is practically eliminated. 

To Kellogg’s customers in the petroleum and 
chemical industries, this new electronic aid means 
that Kellogg engineers can devote more time to 
basic design problems, and provide equipment with 
maximum operating efficiency, minimum mainte- 
nance costs, and the lowest possible initial investment. 

In the case of heat exchangers, for example, de- 
sign calculations require a trial and error solution. 
The time required to do this with hand calculations 
seldom permitted several design alternates. Thus 
the engineer never could be sure that the design 
selected was the true optimum. With high speed 


‘abricated Products Division « THE M. W. KELLOGG COMPANY « 711 Third Avenue, New York 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London « Societe Kellogg, Paris 
Kellogg Pan American Corporation, New York « Companhia Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 


) 


HEAT TRANSFER 
EQUIPMENT 
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PROCESS 
PIPING VESSELS REACTORS VESSELS 


Control section of Kellogg's computer 


electronic computation, however, the greater num- 
ber of alternates economically possible now brings 
the ultimate or near ultimate design to every 
Kellogg customer. 

In one instance recently, involving 37 heat ex- 
changer shells, the greater number of calculations 
achieved with the electronic computer resulted in 
reducing total heat transfer surface requirements by 
more than 15%, from estimated values. Without 
the computer, the time required to obtain this value 
would have outweighed the saving many times, and 
would have been prohibitive. 

Kellogg welcomes the opportunity to put its elec- 
tronic computer and other engineering facilities to 
work for you. Arrangements to see the computer in 
operation in Kellogg’s New York office can be made 
by contacting the company’s Fabricated Products 
Division. 


KNOCKDOWN TANKS AND PRESSURE 
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Tube Side Arrangement 
Tube Passes, Critical Temperatures, Velocity 


Modify Design 
Parallel series arrangement 
Tube Passes 
Shell Passes 
Shell Size 


Shell Side Arrangement 
Shell Passes, Baffles, Velocity, etc. 


Preliminary Performance Evaluation 
MTD and Heat Transfer Resistances 
Examine 
Performance 
and Design 


Final Performance Evaluation 
MTD, Resistances of Each Zone and Shell 


ve 


This liquid-liquid heat exchanger design Teer wi €8 6 


‘1 ‘ 
flow sheet shows the route taken by ity 83300 
Kellogg's electronic computer to obtain TEMPE URE 40 
optimum design results. The boxes shown cout yee 
at right indicate the paths taken by the rune we Trem 
machine in arriving at the solution. Photo- oF 
graph at right is of a partial tabulation, aeons 


showing how the computer presenta results. 


= 
* 
Estimate Shell Size and Arrangement 
— 
y 
n 
ww et 6 wre i | 
| 
| wet i* payer ates 
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ADD LABORATORY PURITY TO YOUR PROCESS WORK 


WITH LAPP CHEMICAL PORCELAIN 


Don't sacrifice purity when putting a new proc- 
ess into production. There's no reason to search 
for substitute materials that might duplicate 
laboratory results... use the same materials in 
which the laboratory worked out the process. 
That's right! Porcelain, the world-wide stand- 
ard for laboratory purity, is available in Lapp 
Chemical Porcelain equipment for pilot plant 
and industrial production. A wide variety of 
valve styles, pipe and fittings, towers and 
raschig rings and many special shapes, includ- 


CHEMICAL 
PORCELAIN 
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ing custom pieces for your specific require- 
ments, are available, and at costs much less ini- 
tially than many types of special alloy or lined 
equipment. Lapp Porcelain is chemically inert, 
hence corrosion resistant—it usually requires 
no maintenance, 

Where extreme care must be given to protec- 
tion of product, plant or personnel against ac- 
cident or carelessness, specify Lapp Chemical 
Porcelain with TurctapD Armor. TUFCLAD 
(multiple layers of heavy fiberglass fabric 
bonded with an Epoxy resin) serves as protec- 
tion against impact, insulation against thermal 
shock, and is strong enough to hold line pres- 
sures even when porcelain is cracked or broken. 


WRITE. for bulletin describing the char- 
acteristics of Lapp Chemical Porcelain. Lapp 
Insulator Company, Inc., Process Equipment 


Division, 840 Wendell St., Le Roy, New York. 
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the Sharples SUPER CLASSIFIER 


Polyvinyl chloride . . . cement .. . barium sulphate . . . tale . . . sodium bicar 
bonate . . . ion exchange resins . . . zinc sulphide _ iron oxide . . . flour 
... gypsum... uranium sandstone .. . fullers earth . . . these are but a few 
of the many dry powders which have been satisfactorily classified in the Sharples 
mill-size customer demonstration plant. 


Now for the first time, there is available to industry a Super Classifier 
that provides ultra-sharp separations at high capacity, regardless of feed rate 
or size distribution in the feed—plus product recovery (yield) considerably 
higher than by any other means. 

The Sharples customer demonstration plant is in all respects a full-scale 
commercial size classification plant capable of running continuously from 1,000 
Ibs. to 3,000 Ibs. of product per hour. Test results, therefore, are direct, require 
no extrapolation, and are precisely those obtainable from a Super Classifier 
of any capacity up to approx. 30,000 lbs. per hour. 


c™ THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


Associated end threwghewt the Werid 
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Stainless Steel 3171 
ALLOY VAPORIZERS 


t 
a 38” * 10’ Vertical Vaporizer, process in tubes, dowtherm in shell. Process side 
A is all 317 ELC Stainless steel, shell side is carbon steel. This is 1 of 12 built for 


two chemical processing plants. 


We Build 


CORROSION RESISTANT VAPORIZERS 


“t te We have the experience in building Vaporizers and are familiar with 
jh the alloy best for your particular purpose, including: 
Stainless Stee! 317 

High Chrome Stainless Steel 430 
Inconel 

342% Nickel Steel 

Our facilities include X-Ray and impact testing. 


Our engineering-desigr, division will welcome the opportunity of 
solving your Alloy Vaporizer Problems. 


| RICHARD M. ARMSTRONG CO. 
Ox 188 — 
WEST CHESTER PENNA. 
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Wallen 


Creelman 


George Creelman, who rounded up 
CEP’s OPsearch articles, writes, “my 
own interest in OR began years ago 
as a chemical env ineet even betore 
the name Operations Research was in 
vented | he proble ork ed on 
then were only a tragment of thos 
concerning modern OR: many of the 


powertul tools of the present hadn't 


been invented This wutial mterest 
arose while Creelman wa yorking m 
Kellogg patent departs ent where 
human relations and motivation were 


een to be of equal importance vith 
technology From this he came to 
realize how dependent the «le velopment 


of today complex systen is on the 
ichievement of successful group crea 
tivity. Creelman ts today president o1 
his own OR consulting firm, relaxe 


with hi-fi and “gadget 


Russell Ackoff is president of the 
Operations Research Society of Amer 
ica, professor of Engineering Admin 
istration and director of the Opera 
tions Research Group at Case Institut 
Interested in research desig he 1 
author of The Desiqn of Social Re 
search and co-author of Methods of In 
quiry. Ackoff, like many OR people 
took his original training m another 
field (architecture) but followed thi 
with a Ph.D. in philosophy 


Dick Wallen, enor associate ot 


Creelman Associate particularly 
interested im traming people to work 
together in group erves im this cor 
nection on staffs of National Tramimne 
Laboratorie and Midwe t l 
Center in Human Relation \ p 


chologist, Wallen was for ten vear 
on Western Reserve teaching tatt 
has recently been teaching via televi 
sion He is author of a textbook in 


psychology published last spring 


Tom Ware is known as an enthusi 
ast exponent aot OR i i crentitye 
tool 


telieving im wha 


management 


(Continued on page 40) 
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facts you should k 


For over 55 years, Louisville Dryers have 
been solving industry's drying problems 
and effecting marked economies. This 
experience can often be applied to pro 
vide unusual benefits in specific cases, 
possibly yours, for example. . . 


Q. Since avoiding dust loss and con 
tamination by furnace gases indicates 
the choice of an indirect heat rotary 
dryer for my material, what type of 
indirect dryer would you recommend? 
A. Unless there are abnormal condi 
tions, we would recommend a steam 
tube dryer, especially if the material 
is heat sensitive. 

Q. What advantages does the steam 
tube dryer offer in comparison with 
indirect fire types? 

A. There are many advantages. One 
is ease of operation and low mainte- 
nance costs due to the definite 
moderate temperature (established 
by steam pressure) imposed on both 


PEOCHSS 


the material being dried and on the 
dryer itself. Another advantage is 
that there is no furnace refractory 
maintenance. Still another advan 
tage is quick “warm up” and “cool 
off’. In many cases where the drying 
operation is intermittent, there is no 
need to shut off the steam supply or 
stop rotation when the wet material 
feed is interrupted since steam is con 
densed in quantity only when wet 
material is fed 


Q. Isn't steam supposed to be an ex- 
pensive drying medium? 


A. That depends on how the steam 
is used. It is true that a low overall 
efficiency results (often as low as 
25%) when steam is used to heat air 
for low temperature drying. How- 
ever, the Louisville Steam Tube 
Dryer normally utilizes 85% or more 
of the available heat in the steam 
By combining this with a reasonable 
minimum efficiency of 80% in modern 


LOUISVILLE DRYING MACHINERY UNIT 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


small steam generators (and higher 
in large boiler plants), you get an 
overall efficiency close to 70%. This 
compares with indirect fire dryers 
which develop an efficiency seldom 
higher than 50% and generally leas 
Q. Does material insulate the tubes 
by sticking to them or by clogging the 
spaces between tubes? 

A. Very few materials have this tend- 
ency to any serious extent and most 
of these, when properly conditioned 
before feeding, ie without diffi- 
culty. For the balance, no dryer 
using heated surfaces for heating the 
material is a proper application 

Q. How can I be sure a Steam Tube 
Dryer will handle and dry my material 
satisfactorily? 

A. The General American dryer pilot 
plant is at your service. No charge 
for routine tests and demonstrations 
No obligation, either. Write for 
test date. 


Dryer General Sales Office 


139 So. Fourth Street, Louisville 2, Kentucky 


Eastern Sales Office: 380 Madison Avenue, New York 17, New York 
In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 


General Offices: 135 S. La Salle Street, Chicago 90, Illinois 
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HYDROGEN 


...40w much do you need? 


i Girdler offers you complete engineering-construction 


service for BIG-CAPACITY plants 


When you plan facilities for “tonnage hydrogen” for 
treatment of refinery feed stocks and hydrocarbon 
products, ic will pay you to take advantage of 
Girdler experience. 

Big plant experience: Girdler has designed and 
constructed large plants for petroleum products and 
chemicals. Two hydrogen plants have been built 
each of which can produce gas at the rate of seventy 
million cubic feet per day. More than 45 Girdler 
hydrogen plants are giving outstanding performance 
in the United States and Canada. 

Girdler manufactures all of the catalysts used in 
Girdler hydrogen plants. These catalysts permit 
high production rates. 


Call or write 
for complete information 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION + DISTRICT OFFICES: New York. Son Francisco 
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ADVERTISEMENT—This entire page is a advertisement Prepared by U. S. Industrial Chemicals Ci 


CHEMICAL NEW 
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Nuclear Reactor Planned — Zirconium and Titanium Lick 
By U.S.L. and 9 Others 


For Industrial Research Roughest Corrosion Problems 


A privately owned nuclear reactor for indus 
trial research will be built and operated at 
Metals to be Available at Lower Cost in Future: 
Reactor Laboratories, Ine., formed by U.S.1 Provide Long-Lived Materials of Construction; 
Division of National Distillers and 9 otaer 
companies 

U.S.L.’s participation in this new undertak 


Complement Each Other on Corrosion Resistance 


ing is one more step in its expanding research , : : 
program. There are many possible avenues It is now practi al to fabricate equipment which is corrosion-resistant to almost 
of research open. For example, radiation tech every substance encountered in industry, by using either zirconium or titanium 
niques provide new variations in the proper metal. Alloys of either metal, or possibly both 
ties of polyethylene. The company is an maw extend the ranne even turthel 

important producer of polyethylene and plan» To date titanium has been used principally 
to use the new reactor tor the study of radia in aircraft construction where it high 
ton techniques and effects on the resin strengthto-weight ratio offers great advan 


Many chemical reaction : tages. And zirconium has been developed pri 
may be energized or modified marily for atomic energy work as a strong and 
by the use of nuclear radiation corrosion-resistant metal with desirable ou 


clear properti he che mand for titanium and 
zirconium created by these applications has 
greatly accelerated the production capacity 
and fabrication technology of these new 
materials of construction, making them avail 
able to the chemical industry in a short time 
and at a reasonable price 
Supply Increasing in 1957 
Industrial applications of these metals have 
been hampered by two considerations: avail 
ability and price. Zireoniam will shortly be 
produced at a rate sufficient to supply indus 
trial needs, and titanium has been available to 
Steam jet made of zirconium, at left, gives industry during the past two years. And it ie 
trouble-free performance after a year in hydro expected that increased production of theee 
Model of the Industrial Reactor Laboratories chloric acid service. At right, throatpiece from metals during the neat few 
research reactor to be built by 10 participating — steam jet, made of cast iron, looks like this offer years will result in significant 
companies, including US.1. The reactor is the | one week in hydrochloric acid service. price decreases 
dome-shaped structure while the building in 
the foreground will house individual labora- ‘im 
tories of the participating companies | Typical Corrosion Resistances* of Zirconium and Titanium 


Greenleaf to Handle Market Corrosive Media 
Development of Zirconium 
And Titanium for U.S.1. 


Sulfuric Acid excellent to good good below 


William C. Greenleaf below BOC 
has been named Man Nitric Avid excellent excellent 
ager of Metals Devel Hydrochloric Ac id excellent good below 10. 


opment for U.S.L and 
will be respon ible for Phosphoris Acid excel ent to lair poor 
market development below 85 
and sales of zirconium =| Chromic Acid | excellent excellent to good 
tit Aqua Regia poor excellent 
to be produced frer 
Wet { hlorine Gas poor seellent 
two new plante 
now being built in Chlorine Water excellent excellent 
Ashtabula, Ohio Sodium Hydroxide good below 90% good below 50" 
A recognized author Ferri Chloride poor excellent 
ity in the field of zirconium and titanium ( 
alcium Chloride 
Mr. Greenleaf presented three papers during 
the 1955 Atomic Industrial Forum Zirconium 
Program, describing (1) melting of zirconium Sodium Chloride excellent excellent 


excellent excellent 
Cupric ¢ hloride poor excellent 


(2 
(2) fabrication of zirconium, and vir Ammonium ( hlorids excellent excellent 
conium mill products and prices He also con A} 
uminum Chloride excellent 
ceived and de veloped proce how im genera lo fair 


ise for produc bet ide-sheet and flat-b 
t rp cing nw Be . Above data do net cover all conditions because of space limitations. Literature r 


titanium and zirconium by continvows strip 
may be obtained by writing the Editor, | 5.1. Chemical News. Park Ave. N N. ¥ 


mill techniques 
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Corrosion 


Twelve to thirteen thousand tons of titanium 
were available in 1956 and present construc 
tion schedules indicate that the figure will 
rise substantially in 1957, ULS.L"s new plant 
alone will add 5,000 tons to the annual pro 
duction capacity by the end of the year. 
Zirconium will be on the market in quantity 
by mid-1957. When its new plant at Ashtabula 
Ohio gets under way, U.S.L will be able to 
supply 500,000 pounds or more per year to 
commercial users in addition to its Atomic 
Energy Commission commitments of 1,000,000 
pounds per year, 

New Metals Economical 

Chemical process equipment can now be 
fabricated from titanium for a little over twice 
the price of stainless steel, and it is expected 
that in the future titanium equipment will 
be only 50-7500 higher than stainless. Com- 
mercial grade zirconium equipment will prob 
ably be priced only 75-1009 higher than 
stainless when volume production is reached, 

Several other factors combine to make zir 
conium and titanium economical as corrosion: 
resistant materials of construction, For many 
of the more difhcult-to-handle chemicals, espe 
cially chlorides and oxidizing acids, equip 
ment fabricuted from these metals can have 
extremely long service life, Product contami 
nation can be virtually eliminated in chemi- 
cal and food handling processes. 

Corrosion resistances of zirconium and 
titanium to typical chemicals are presented 
in the chart on page 1. 


Methionine Increases 
Protein Utilization 


Of Dried Fish Meal 


Supplementation of commercial fish meal 
with pt-methionine, an essential sulfur-con 
taining amino avid, raises significantly the net 
protein utilization of the meal, according to 
a report recently published in England. 

During the drying process, the action of 
heat in the presence of moisture is said to 
impair the protein quality of fish meal. Methi 
onine becomes the chief limiting amino acd, 
and increasing the methionine content of the 
meal through supplementation restores 
Host of the protein value of the meal. 


INORGANIC CHEMICALS: 


rels, pails 
Chierine: liquid, in cors 
Caustic Soda: 50% liquid, in tank corn 
Sodium Peroxide: dust free granules, in drums 


Ammonia: Anhydrous, commercial and refrigeration 
Also Nitrogen Fertilizer Solutions 


OTHER PRODUCTS: 


ANSOL® M, ANSOL® PR 


CONTINUED Reactor 


U.S.L. plans to look into new and more efh- 
cient processes for the production of a wide 
variety of chemicals through research at the 
proposed installation. 

Participation in the project will also enable 
U.S.1. to make further studies on materials 
for nuclear reactors. The company is a major 
producer of metallic sodium, used as a heat 
transfer medium for certain types of reactors. 

And zirconium will be produced by U.S.1. 
in the near future under a contract with the 
\tomic Energy Commission Zirconium is 
hey structural material for atomic reactors 
and a raw material for the production of 
reactor fuel elements. The company is vitally 
interested in developing still other materials 
and chemicals used in the generation of 
alomic power, 


Faye Named Manager of 
Sodium Product Sales 


Martin Faye has been 
named Manager of 
Sodium Product Sales 
for U.S.L. and will be 
responsible for coordi 
nating sales and sales 
promotional activities 
for metallic sodium 
“U.S.L. Isosebacic” 
acid and related prod- 
ucts, 

Mr. Faye joined the 
U.S.1.-National Dis- 
tillers organization in 1952 in the Market Re- 
search and Development Department, where 
he was responsible for commercial develop 
ment of “U.S.L Isosebacic” acid, 
lsosebacic” is the registered trade mark for a 
mixture of 10-carbon dibasic acids produced 
synthetically for the first time by a USI, 
developed process. A_ 10,000,000 pound-per 
year plant to produce this material is under 
construction at Tuscola, Hlinois plant 
site, and is expeeted to be in operation by 
1957. 


Sedium, Metallic: cast solid in tank cars, stee! drums, pails, bricks in ber 


Sulfuric Acid: all strengths, 60° Baumé to 40% Oleum. Also Electrotytic 
arade to Federal specifications, Tank cars or tank wagons 


PRODUCTS 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
items may be obtained by writing the 
Editor, USI. Chemical News. 
Polyethylene “pillows” to retard evaporation «! 
liquids in open tanks and vessels are now being 
produced. They are air-filled, %” by 14" by 
n size. A 1” layer is claimed adequate for 

lutions at any concentration No. 1190 


dimethy! 10w produ ed 


ercoally tlered as an almost odor) 
Jor { formaldehyde and for react sa sub 
ituted hydantoin ontair 19% bined for 
maldehyde capable of liberation No, 1191 


How ciatins scale end oxide remover for iron 
d nd ict electrolytically for rapid 
em 11 without chemical attack 
for piating lines and automat 
volving alkaline solutions 


A alloy now availat 


ried t ibine high electrical nductivity 
ith g i strength retention at elevated tempe 
tures. Suggested for electrical motor mu 


rs serving above wher strength is 


‘ 
needed. Condu tivity is 95.8% of copper. No.1193 


Fire protecti for chemicals is discussed in a 


new 152-page book whicl in be 5 hased by 
those interested in the bject hemical hazards 
sre analyzed, and methods { fire prevention 
and fire fighting are covered No, 1194 


A new cellulose derivative dissolves readily in 


cold water and is suggested for use as thick 
ener, emulsifier, adhesive and binder. The mate 
rial mn ethyl-hydroxyethy! cellulose. So) utior 

are claimed to resist mold Nw. 1195 


A dye tor photographic emulsions has jus! beer 
synthesized which extends their sensitivity far 
into the infrared. Known as thiahexacarbocya- 
nine, the dye has its absorption maximum at 
1140 millimicrons 

Titanium wire cloth is now on the a 
sizes from 60 mesh to coarser grades 
ported to be particularly suitable for fil 
screening highly corrosive material 


No. 


Anew terial tor dardizing acids directly |. 
ne step is now available t tboratory workers 
It is tris (hydroxymethy!} amino-methane, r 
ported to eliminate the usual acid vs. base, bas« 
vs. phthalate procedure No. 1198 
Glycerine, its commercial grades, spec lication 
test et nips ja t quirement 
17-page t klet on propert i { gly 
erine 3 iva bi No, 1199 


PETROTHENE® Polyethylene Resins. 


Esters, Ethers and Ketones: Normal Buty! Acetate, Dibuty! Phthalote Dierhy! 
Carbonate, Diethy! Oxalate, Ethy! Acetate, Ethy! Ether, Acetone 


intermediates and Fine Chemicals: Acetoocetarylides, Ethy! Acetoocetote 


Ethy! Benzoylocetote, 
Oxclacetate, Sodium Ethylaie solution, Urethan USP (Ethy! Corbomote) 


Animal Feed Products: 
Curboy 8.G® 80, Special Liquid Curbay®, Methionine, Niacin USP 


Tank cars of tank wagons 


Ethy! Chiereformate, Ethylene, Ethy! Sedivum 


Calcium Pantothenate, Choline Chioride Products 


Riboflavin Concentrates, Vitamin 8), and Antibiotic Feed Supplements, 
Vecatone® 40, A, D0, and K, Products, Antioxidant (BHT) 


Products 


Alcohols: Ethy! (pure and all denatured formulas), Normal Butyl, Amy! 
fuse! Oil, Proprietory Denatured Alcohe! Solvents SOLOX®, FILMEXH 


Pharmaceutical Products: Methionine, N Acetyl Methionine 


Riboflavin USP, Urethon USP, Intermediotes 


N 


USTRIAL CHEMICALS CO. 


Division of Notional Distitiers Products Corporation 


99 Park Avenue, New York 16, N. Y. 


U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City,Mo. 
Los Angeles * Lovisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Salt Lake City * San Francisco * Seattle 
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wherever; precise flow 


TURBINE. 


| ‘FLOWMETER | 


refined liquids and other hard-to-handle liquids at temper. 
‘ at pr to 35,000 psi. Easily incorporated into complex Bg el 
oa their linear output, Potter sensing units produce a, signal that c eae 
directly to indicate or control flow rate or total flow 
__ Find out how this unique approach to flow measurement ¢ 
i Write for Bulletin 
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Fluidization. Donaid F. Othmer, 
Editor. 


Reinhold Publishing Company, New York 
(1956), 231 p., $7.00. 


Reviewed by Max Leva, ( onsulting 
Chemical Engineer, Pittsburgh, Penn 
sylvania, 


The book consists essentially of two 
parts: the first part comprises one third 
of the volume, discusses certain funda 
mentals of fluidization; the remaining 
two thirds is primarily a collection of 
papers that were presented at the 
February 2, 1955 symposium at Brook 
lyn Polytechnic Institute, to celebrate 
the centennial of that school. 

The avowed purpose of the book is to 
give an integrated description of fluidi 
zation as practiced in a number of mod 
ern processes. This has been largely 
achieved 

In the introductory chapter, aspects 
pertaining to the dynamics of fluidized 
Systems are given, in particular quan 
titative working correlations for pres 
sure drop, prediction of incipient fluidi 
zation, and solids elutriation. 

In the treatment on heat transfer a 
distinction is made between various sys 
tems, that is, systems pertaining to heat 
exchange between bed and exterior walls 
as well as systems involving internally 
Also pre 


sented are developments in the matter of 


placed heat transfer surfaces 


particle-fluid heat exchange. Significant 
contributions from the literature are re 
ported and individual correlations cited 

rhe following chapters are primarily 
descriptive in nature, although much 
usetul information, not available in thi 
form elsewhere, is brought together 
here. The chapter termed Graphical 
Analysis describes flows and solids 
densities. 

Next follow two chapters elaborating 
on the history and background of 
fluidization and the operating char 
acteristics and engineering problems in 
volved, The remainder of the book deals 
with more specific subjects, such as 
processes, design, control elements, and 
applications. Specifically the chapters 
inform on fluid coking, and moving bed 
technology, details of cracking plants, 
and a discussion of fluidization in rela 
tion to some typical inorganic ore roast- 
ing and other processes, 

As pointed out in the preface of the 
hook this is the first coordinated effort 
to describe fluidization as applied to 
engineering practice and as such it 
should be of much interest to those 
working in the field or in related 
regions. 


High Temperature Technology, 
J. E. Campbell, Editor. 


John Wiley & Sons, Inc, New York 
(1956), 526 p., $15.00. 


Reviewed by Nevin K. Hiester, Man 
ager, Chemical [Engineering Section, 
Stanford Research Institute, Menlo 
Park, California 


Chis book is a direct result of a sym- 
posium titled “High-Temperature Ma 
terials, Methods and Measurements” 
held at a 1951 meeting of the Electro 
chemical Society in Washington, D. ( 
It consists of a number of contributions 
summarizing recent developments in 
high-temperature These 
were chosen by J. E. Campbell, the edi 
tor, to provide the reader with a know! 
edge of established techniques and ma- 


technology. 


terials in this field 

As would be expected, the book's 
major sections are: Materials, Methods, 
ind Measurements. The first is a group 
of articles covering certain elements and 
their high-temperature binary com 
pounds, Although they may not be com 
plete, they serve as reference material 
ince each chapter provides a good 
bibliography 

In the Method 


sistance and induction-heated furnaces, 


ection, use of re 
are furnaces, and other means ot 
achieving high temperatures are de 
scribed in some detail. However, this 
ection tends to stick to specihe equip 
broadly 


the advantages and disadvantages of 


ment rather than to discus 


various ways of achieving high tempera 
tures, It should be pointed out that com 
bustion processes tor this purpose are 
not reviewed 

The final section, that on Measure 
ments, discusses methods of determining 
temperature, and mechanical and phy 
ical property measurements. 

As might be expected in a book of 
this type, it is somewhat uneven in 
quality due to the use of many con 
tributors. Nevertheless, the book is good 
and is an important basic reference for 
those interested in high-temperature 


technology. 


Books received 


Our Smallest Servants, The Story of 
Fermentation. Chas. Pfizer & Co., 
Inc., Brooklyn, N. Y. (1955), 32 p. 


Basic Mathematics for Science and 
Engineering. 2 Andres, H. J. 
Miser, and Haim Reingold. John 
Wiley & Sons, Inc., New York (1955), 
846 p., $6.75. 
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The Mathematics of Physics and 
Chemistry, 2 ed., Henry Margenau 
and George M. Murphy. 

D. Van Nostrand Company, Inc., Prince 
ton, New Jersey (1956), 604 p., $7.95. 
Reviewed by Raymond W. South- 

worth, Associate Professor, Department 

of Chemical Engineering, Yale Univer- 
sity, New Haven, Connecticut. 


The first edition of this textbook ran 
through fifteen printings, an indication 
of its popularity not only with physicists 
and chemists but also with mathema- 
ticians, chemical engineers, and others 
It was intended to be used as a first-year 
graduate text or possibly in connection 
with senior courses in_ theoretical 
physics or chemistry. In the second edi- 
tion the general plan of the book has not 
been changed; instead there have been 
numerous small! additions and attempts 
to improve various sections. Probably 
the major change is inclusion of mate- 
rial on complex integration and on 
Laplace and Fourier transforms. The 
discussion of the use of the Laplace 
transform is restricted to ordinary dif- 
ferential equations, however. 

The aim of the textbook is to provide 
the mathematical tools which are needed 
by students of theoretical physics and 
chemistry and to do this concisely but 
without sacrificing important details or 
proofs. Topics have been selected which 
the authors believed to be of general 
interest. 

Partial differentiation, especially as 
applied in thermodynamcis, is treated in 
the first chapter. This is followed by 
sections on ordinary differential equa 
tions, including series integrations, and 
on special functions. Chapters on vector 
analysis and coordinate systems include 
also some material on tensors. Much of 
the remainder of the book is devoted to 
topics which are of particular interest 
in chemistry and physics 

Numerical methods and matrices are 
discussed at length, and with the present 
rapid development of high-speed com 
puters, these sections will undoubtedly 
be of interest 


Handbook of Radioisotope Applications. 
Nucleonics, New York, 144 p., $1.00. 


Divided into six parts, this handbook 
covers Radiation Sources; Industrial 
Applications; Food Sterilization; Chem- 
ical Uses; Biology, Medicine, Agricul 
ture; and Geology, Metals. 
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blowers deliver 
clean air for processing 


In the modern Winston-Salem, North Carolina plant of this leading tobacco 
company, process air and vacuum are supplied to cigarette making machines 
from a central system utilizing Roots-Connersville blowers and vacuum pumps. 
As in a food plant, cleanliness is of utmost importance. The process air delivered 
by the R-C blowers is clean, dry, uncontaminated, Operating without internal 
friction, these blowers need no internal lubrication to maintain high efficiency. 
Only external bearings and gear: require oil. Air is delivered free of oil vapors 
and moisture—as clean as it en’ » the blower. 

This is only one of the many ,erformance-proved advantages of these famous 
blowers . . . and one of many reasons they are used to handle air or gas in hun 
dreds of applications throughout industry. Experienced R-C engineering service 
for any product or process application is yours for the asking. For complete 
engineering data, write for Bulletin RB-154. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
157 Indi Ave. C sville, indiana. In Canada—629 Adelaide $1, W., Toronto, Ont 


R-C equipment 
purchased for 
this installation 


Two 10 x 15 Blowers 
each rated 975 scfm, 
14.7 psia inlet, 20 psia 
discharge, 605 rpm, 36 
Hp 


Three 10 x 18 Vacuum 
pumps each rated 735 
scfm with inlet at 18” 
Hg vacuum. 


Engineers — unusual career opportu- 
nities await you at Roots-Connersville 
Address your resume to Professional 
Employment Manager 
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HIGH-PRESSURE 
NEEDLE VALVES 


FOR REFINERIES 


AND CHEMICAL PLANTS 


BIG Needle or other type valves 
to your own specifications or 
requirements. 


SMALL Forged vaives in 
-" or %” sizes for high-pressure 
throttling, gauging or sampling 
services. The safety bonnet type 
x meets exacting safety require- 
ments. Available in 416 Stainless 
Steel or other alloys to special 
order. 


CHEMICAL ENGINEERS... write 
today for illustrated Bulletin 101. 


f SPINOLER VALVES and other specialties since 1694 
| August Spindier & Sons, Inc. 
1 —— Mercer Street, Jersey City 2, New Jersey 
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About our authors 
(Continued from page 32) 


he advocates, he recently decided to 
re-examine IM&CC’s chemical labora- 
tory at the phosphate ore minesite, 
Sartow, Florida. This included his 
study, using a pedometer, cf the 
amount of walking between benches 
the control analysts found it necessary 
to do. To his surprise, his calculations 
showed some technicians in the course 
of a year walking over a thousand 
miles. He is said to have shortly 
arranged for revision of the lab layout! 


Arthur Klingel started out as a 
mechanical engineer, took OR gradu- 


_ate work at Case, is now supervisor of 


OR Research Section of Operations 
Staff, Manufacturing Dept., Standard 
Oil (Ohio). Claude Cornett also 
started in M.E., trained in statistics, is 
currently operations analyst in Ohio's 
OR Research Section 


After several years in production in 
Monsanto's domestic plants and four 
years in foreign manufacturing devel- 
opment, Harlan Hashbarger organ 
ized and headed a Central Production 
Planning & Control Group in the 
Organic Chemicals Division. Norris 
Sample, in this Group, has been con- 
ducting studies on manufacturing 
costs, production scheduling, and 
evaluation of manufacturing perform 
ance, 


A. F, Shorkey is general superin- 
tendent of Alkali Products in Dow's 
Texas Division, became interested in 
Statistics and statistical methods and 
their application to chemical produc 
tion problems several years ago, feels 
OR was a natural outgrowth. Joseph 
Rio joined Dow four years ago as a 
statistical engineer with the job of 
introducing and disseminating statis- 
tical techniques and applications in the 
Inorganic Production Department 


J. B. Gray is a specialist in “how 
materials behave in pipelines, vessels, 
process equipment in general ~ 
A fluid dynamics research engineer in 
DuPont's Engineering Research La 
boratory at Wilmington, Gray fells 
CEP that mixing--the subject of his 
comprehensive report in this issue—is 
just part of his interests; these include 
everything that takes place in addition 


(Continued on page 44) 
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Philadelphia's Convention Hall: Site of 
all events of the 1957 Nuclear Congress 
and International Atomic Exposition 


Make your plans 
NOW to attend... 


2ND NUCLEAR ENGINEERING 
AND SCIENCE CONFERENCE 
March 11-14, 1957 


Sponsored and conducted by 20 
leading engineering and scientific 
societies under the coordination 
of Engineers Joint Council. 
More than 150 technical papers will be 
presented by the nation’s leading engi- 
neers and scientists during 32 sessions 

covering such topics as 

©@ Reactor Design, Metallurgy, Control, 
Instrumentation, Shielding and 
Construction 

© Reactor Components, Operation, 
Maintenance ; Standardization 

© Waste Disposal ; Water Supply 
Protection 

© Natural Resources; Fuel Production 
and Processing 

@ Thermodynamics and Coolant Systems 

© Safety; Radiation Protection 

of Educational Nuclear Reactors 

© High Intensity Radiation Processing 

© Fusion 


ADVANCE REGISTRATIONS 
HOTEL RESERVATIONS 


forms and informa 


write 


For pre-registration 
tion on hotel reservations 
1. Your own organization participating in 
the Congress, or 
2. Engineers Joint Council 
29 West 39th Street 
Neu York 18, Veu York 


| 


INTERNATIONAL 
ATOMIC EXPOSITION 
March 11-15, 1957 


Sponsored by the American Institute 
of Chemical Engineers with the coop- 
eration of the American Society of 


| Civil Engineers, the American Insti- 


tute of Mining, Metallurgical and 
Petroleum Engineers, the American 
Society of Mechanical Engineers and 
the American Institute of Electrical 
Engineers. 


See the latest equipment, materials, and 
processes relating to the non-military uses 
of atomic energy in its various forms on 
display—many of them for the first time. 
Virtually all major suppliers or services 
to the nuclear energy field—from mining 
equipment and supplies to power distri- 
bution, electronics, chemical, metallur- 
gical, mechanical, and many others—will 
display. Foreign industry and govern. 
ment will also be represented. 


In addition to the thousands who reg- 
istered for the technical sessions at the 
1955 Nuclear Congress, over 15.000 reg. 
istered to view the 165 exhibit»—engi- 


| neers, scientists, executives from indus. 


try, purchasing officials, press, educators, 
technical students, ete. Attendance at the 

957 Congress is expected to be even 
bigger. 


Headquarters for exhibit information i» 


International Atomic Exposition 
117 South 17th Street 
Philadelphia 3, Pennsyleania 


MARCH 11-15, 1957 


PHILADELPHIA 
PENNSYLVANIA 


5TH ATOMIC ENERGY IN 
INDUSTRY CONFERENCE 
March 14-15, 1957 


Sponsored and conducted by the 
National Industrial Conference 


Board (460 Park Ave. N.Y. 22 


and future economic 
and the 


d ling 
raring 


Reports on current 


eflects of atomic energy way ex 


perienced companies are with 
managerial problems arising from the gen- 
eration of nuclear power and use of atomic 
by-products in research and production, 


The ] Coven sin h * aa 
© New markets for new metals and hou 
to realize them 


© Netter product deve lopment through 


radioisotope s, radiation chemistry 


health, insurance, le gislation 


Safety, 


Status of foreign and domestic atomic 


energy developments 


5TH HOT LABORATORIES AND 
EQUIPMENT CONFERENCE 
March 14-15, 1957 


Sponsored and conducted by the 


Hot Laboratory Committee 
More than 60 technical papers prese nted 
by designers and operators of laboratories 


handling radiwactive material 


sions cover new deve lopments in hot labo- 


and cell 


ment, and hot cell operation, 


ratorie remote handling equip- 


CONGRESS SPONSORS 


AMERICAN CHEMICAL SOCIETY + 
ENGINEERS « 
INSTITUTE OF PHYSICS «+ 


AMERICAN GEOLOGICAL INSTITUTE «+ 
AMERICAN INSTITUTE OF INDUSTRIAL ENGINEERS «+ 
AMERICAN SOCIETY OF CiViL ENGIVVERRS + 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS «+ 
AMERICAN INSTITUTE OF MINING, METALLURGICAL & PETROLEUM 
AMERICAN SOCIETY FOR ENGINEERING EDUCATION + 


AMERICAN INSTITUTE OF ELECTRICAL 
AMERICAN 
AMERICAN SOCIETY FOR METALS 


+ THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS « AMERICAN SOCIETY FOR TESTING MATERIALS « AMERICAN WATER WORKS ASSOCIATION « FEDERATION 


OF SEWAGE & INDUSTRIAL WASTES ASSOCIATION 
* NATIONAL INDUSTRIAL CONFERENCE BOARD «+ 


* HEALTH PHYSICS SOCIETY 


INSTITUTE OF THE AERONAUTICAL SCIENCES + INSTITUTE OF PADIO 


SOCIETY OF AUTOMOTIVE ENGINEERS + THE SOCIETY OF NAVAL ARCHITECTS & MARINE EnGuunERS 


________________T~_ 


Catalyst “Know-How” 


What makes one catalyst superior to another? 
Often it is the unseen ingredient, “know-how” 
Davison’s long experience in successful catalyst 
production gives you this all-important element. 

Davison, the first commercial producer of 
synthetic petroleum cracking catalysts, operates 
a modern plant for the sole purpose of producing 
specialty catalysts to aid industrial chemical pro- 
gress. These catalysts can be custom made to 
your specifications. We guard your “know-how” 
as carefully as we do our own, They are made in 
many forms including granular, pelleted, pow- 
dered, spherical, extruded and include many 
supports and active agents. 


Put Davison’s “know-how” to work on your 
problem. No matter what your catalyst require- 
ments are, it will pay you to discuss them with 
the Davison Field Service Engineer. A free 
booklet on Davison dependable catalysts is 
available on request. 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co. at 
Baltimore 3, Maryland 


‘4 

Sales Offices: Baltimore, Md.; Chicago, tll; Columbus, Ohio; 

Houston, Texos; New York, N. Y.; San Francisco, Calif. 

Producers of : Catalysts, inorganic Acids, Superphosphates, Triple 

Superphosphates, Phosphate Rock, Silica Gels and Silicofluerides. 
Sole Producers of DAVCO” Granulated Fertilizer. 
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2) MTED-CIRCUIT PROCESS — Copper foil lami- 
nated to baseboard has circuit diagram silk- 
screened with acid-resistant ink (A). Conveyed 
into etching equipment (B), excess copper foil 
not covered by resist ink is etched away by warm 
conc. FeCl). Later, vapor degreaser removes 
acid-resistant ink, exposing remaining copper 
circuit. 


PUMPING PROBLEM—FeCl, is pumped contin- 
uously from reservoirs (C) (overflow return), to 
provide fresh liquor for spray-etch chambers. 
Before Vanton came on job, high corrosiveness 
of FeCl, and abrasiveness of crystals caused 
much trouble with conventional pumps. Leakage 
at packing caused crystallization, with abrasion 
and scoring of pumpshafts, and expense and 
nuisance of increased maintenance. 


VANTON SOLUTION — When Westinghouse 
changed to Vanton sealless pumps, these pack- 
ing problems ceased. Each of 2 etch chambers 
has its own Vanton pump delivering FeCl, from 
its reservoir. Third Vanton pump (D, fore- 
ground) is movable auxiliary, used for cleanout 
of etch-spray chambers and reservoirs when 
FeCl, batch is exhausted. Vanton plastic mate- 
rials of construction eliminated the problem of 
corrosion. A bakelite body block and natural 
rubber flex-i-liner proved completely impervious 
to the FeCl. Maintenance was reduced to the 
infrequent and simple replacement of the in- 
expensive flex-i-liner. 


GRUELING SERVICE: Vanton sealiess pumps pump conc. FeCl, from reservoirs 
(right) te spray-etch chambers (left) in 12-hr.-per-dey i 


at WESTINGHOUSE’s TV-Radio plant in Metuchen, N. 1 
3 Vanton Sealless Pumps minimize maintenance problems 
in pumping ferric chloride for printed-circuit etching 


HOW VANTON PUMP WORKS «+ Liquid flows in 
channel between molded plastic body and synthetic 
flex-i-liner (1). No liquid touches metal. Liner flanges 
secured to plastic body block by bolted face plates (2) 
Pumping mechanism is rotor mounted on eccentric 
shaft (3). At each revolution it pushes liner against 
body block and sweeps a “slug” of liquid around the 


circula, ack from inlet to outlet. ¢ All bearings are 
outside of fluid area and located within protective 
stainl.es steel assembly in the event of flex-itding 
(4 ~ith pump 
in place, by sumply removing face bolts and tace plate, 
slipping old liner out, new one in (5) 


© Liners are replaced mm minutes, 


CHECK THESE VANTON SEALLESS 
PUMP ADVANTAGES! 


@ No stuffing box or mechanical seal 
te leak, contaminate, or require 
maintenance. 


@ Self priming; high vecuur. 

@ A full-time production tool. 

@ Broad capacity range, GPM. 

© Available in 7 body ond 10 fiex-i- ‘ 
' 


' 


liner materials, to handle a wide 
and abrasives. 


riety of he 


SEND COUPON FOR FACTS! 


Vanton Pump & Eqpt. Corp., Hillside, N. J. Dept, CEP.) | 


MY pumping problem is... 


VANTON PUM 


and Equipment Corp. « Hillside, N. J. 


DIVISION OF COOPER ALLOY CORP. 
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Whether you are mixing granular or pulverized, wet or dry materials, 
Readco's counterflow action spiral ribbon mixers will provide a thorough 
mix in less time and without material build-up at the bowl ends. These sturdy 
mixers are built for continuous or batch processing. They can be supplied 
for pressure of vacuum service, with or without temperature controlling 
jackets and in working capacities from | to 500 cubic feet. Readco also manu- 
factures a complete line of double arm mixers, including laboratory and 
pilot plant models, vertical mixers and materials handling equipment. Mod- 
ern laboratory facilities are available to assist you in determining the proper 


equipment to suit your needs Write for complete details 


BAKERY-CHEMICAL DIVISION 
YORK, PENNSYLVANIA 
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About our authors 


(Continued from page 40) 


to the transfer of mass. For example, 
his studies go into reaction kinetics, 
heat transfer, etc., as well. “Once sen- 
sitized to the mechanism involved,” 
revealed Gray, “| have learned a great 
deal by observing the practical, often 
intuitive, solutions to mixing problems 
worked out in the kitchen by the 
housewife. I can thus give additional 
credit to Mrs. Gray for being my ma 
jor source of inspiration.” 


Paul Stewart, trained as a chemical 
engineer, is today a professor of M.E. 
at the University of California, Or- 
ganizer of the only West Coast indus 
try-sponsored school for teachers, he 
has authored papers on subjects as 
varied as unconventional applications 
of rocket motors and A.I.Ch.E. sal 
aries. Ernest Starkman has alternated 
between teaching engineering at U. of 
C. and working as a research engi 
neer with Shell Development; now he 
does both (the latter as a consultant) 


Another whose career shows repeti 
tive patterns is Ralph Peak (cost 
of ton exchange) First it was 
army, then university and indus 
try. Then it was once again army, 
followed by graduate school, and back 
to industry. “From these associations 
I have acquired some experience in 
operational and management prob 
lems .. .” understates Peak. M. M. 
David, of the staff of the University 
of Washington, is distinguished, among 
other reasons, for having been a Ful 
bright fellow in the Indian Institute of 
Science (terms traveling an extra 
curricular interest ) 


Professional opinion researcher 
Hugh Rusch travels 50,000 miles each 
vear “just to talk to Public Opinion 
Index clients about employee, public 
and financial relations problems, and 
the important trends in these fields 
The Index is conducted by Opinion 
Research Corp., one of the largest mar 
ket and attitude research firms serving 
about 100 companies. Joseph Goeke, 
as research director of the Index 
commented that the engineers re 
ported on in ( EP’s article proved to 
be highly articulate, demonstrating con- 
siderable capacity for self-expression 
in contrast to the common view of the 


engineer's skill in the humanistic art 


i: 
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from a Bac 


Another client benefits 


An Achievement of 
Creative Engineering: 


STYRENE 
FROM 
GASOLINE! 


as 


+ You need new “‘yordsticks’’ te meosure the 
plus performance of Badger. for the abilities of this 
dynamic organization go tar beyonce what can be shown 
on biveprints—and it's such intangibles that add up 
to better processes and plants, faster and at lower cost 

*Creative yineering whether your process 
problem is common or complex, Badger engineers 
solve it with fresh thinking that frequentiy pro 
duces new efficiencies, unexpected savings 


The plant that “couldn't be built" 
now under construction 


At Cosden’s Big Spring, Texas, refinery, Badger is erecting 


on ‘ Badger Engineers are more 
than competent—most staff members are recog 


the first plant ever designed for the recovery of ethyl benzene 
by distillation. The process first became commercially prac- 
tical when Badger Engineers developed Ultra-fractionation. 

Now, instead of marketing catalytic reformer effluents as 
mixed solvents, this new distillation process will make it 
possible for the client to produce a pure product with a far 
higher profit margin. 

This achievement in Creative Engineering*, like all in- 
tangibles, can never be shown on the blueprints. Yet it is 
the “Precious Plus” in Badger’s performance that is making 
Cosden’s plant possible! 

Other leading companies, too, find Badger’s plus in per- 
formance of precious advantage — whether their need is 
design, engineering or construction. How else explain the 
unusual growth Badger is enjoying? 


nized authorities in their fields 
Key Men operotion the Badger man who 
submits your proposal is always @ principal—always 
the Key Man responsible for the execution of your 
job. Clients say, “This is the Badger difference 
that makes the difference.” 


in Evrope: Bedger-Comprimo WN. V., 


000 


BADGER 


COMPANY 


60 East 42nd Street, New York 17, New York 


MAN 


MANUFACTURING 


230 Bent Street, Cambridge 41, Massachusetts 


The Hague, Hollend 
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F& P HAS THE ANSWER 


Corrosive fluids or gases, corrosive atmospheres, 
high temperatures and high pressures are com- 
mon flow measuring problems in the chemical 
industry ...and they’re being solved every 
day with Fischer & Porter flowmeters. 

o of the most popular types of F&P flow- 
meters are the 1700 Series Flowrator meter and 
the all-metal Fig. 52 armored Flowrator meter. 
These versatile meters give you a predictable 
calibration performance in all ranges doing 
away with the necessity of individual calibra- 
tion. You can get maximum corrosion resistance 
because both meters are available in many 
different materials. 

Here are just a few of the features of the 1700 
Series flowmeters that make them especially 
adaptable to the chemical industry: 


Stainless steel enclosure standard Eliminates 
costly maintenance because corrosive atmospheres 
are no problem. 


Three designs in one basic instrument Side plate 
construction gives extra rigidity and prevents 
operating stresses and strains from being trans- 
mitted to the tube . . . standard enclosure gives 
extra protection against accidental tube breakage 
. .. pressure enclosure gives maximum protection. 


End fittings rotate 360° Simplifies piping. 


Built-in panel mounting fittings Longer bolts are 
all that is needed for front or rear panel mounting. 
Controlled outside tube diameter Permits the use 
of molded teflon liner and pre-cut packing rings 
interchangeable within meter size. 

The Fig. 52 armored Flowrator meter is another 
favorite of industry. Here’s why: 

Cold-formed metering tubes Unique cold forming 
of precision-bore metal metering tubes eliminates 
price differential between glass tube flowmeters 
and all-metal flowmeters . . . assures complete 
interchangeability of metering tubes. 

150 Ib. and 300 Ib. flanges standard Eliminates 
any problem in the matching of flanges. 

Only one moving part Minimizes maintenance and 
pressure drop. 


This is only part of the story on what F&P 
flowmeters can do for your process. To get all 
the details on 1700 Series and Fig. 52 Flow- 
rator meters, write to Fischer & Porter Co., 
1116 County Line Road, Hatboro, Penna. 


Catalogs on other F&P flowmeters 


10-A-10—introduction to F&P Flowrator 
meters 

10-A-43—High capacity Flowrator meters 

10-A-93—Selection Guide for Flowrator meters 


FISCHER & PORTER CO. 


COMPLETE PROCESS {NS TFRUMENTATION 
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For all flow measuring problems... 


e Filtration the Answer to High Costs 
of Industrial and Process Water 


Part 1 é 


The continued expansion of our 
free economy is forcing manage- 
ment and design engineers to face 
the problem of water. Water is as 
essential to industrial development 
as it is to human life. 


Municipal Supplies Limited 

More and more we read stories in 
the daily papers of various cities 
which have had to apply restric- 
tions on water consumption. While 
sprinkling bans may ruin your lawn 
this year, it is an omen of a possible 
water shortage in the future. 


Natural Resources Restricted 

The use of natural water resources 
... lakes and rivers . is being 
restricted by pollution. For example, 
the entire water of one of the major 
eastern rivers is reused seven times 
while moving one mile down stream. 
To make use of this water for indus- 
trial purposes involves an extensive 
treatment system .. . resulting in a 
high initial capital expenditure. 


Water the Life Blood of Industry 
This is not a patent cliche! It is a 
basic fact. Years ago water's primary 
importance to industry was as a 
means of transportation. Today 
water is essential to industrial sur- 
vival. As with any commodity, as the 
supply decreases with respect to 
demand, the price per unit increases. 
The cost of industrial and process 
water has risen rapidly during the 
past 10 years . . . will rise even fur- 
ther and more rapidly during the 
coming 10 years. 


Methods of Solving Problem 
More and more firms consider the 
problem of water shortage when 
planning the location of new plants. 
Plant sites are chosen near natural 
water resources. When the source 
is a river or lake, their planning 
often includes waste water disposal 
... a factor that did not exist some 
years ago. 

River and lake water, particularly 
during rainy season run-offs, require 
water treatment of some sort. The 
higher the quality of the water 
needed by the plant, the more expen- 
sive the water treatment . . . but in 
the long run it pays for itself. 


Filtration of the raw water with an 
Adams AWF Automatic Filter may 
eliminate the need for a pre-treat- 
ment settling basin. If water soften- 
ing equipment is used, the AWE 
may also help reduce the cost of this 
equipment by the removal of solids 
from the water to be softened. 


Filtration After Treatment 


Where the polish of the industrial 
or process water is a Critical factor, 
it very often pays co install a filter 
after the softening equipment. In 
this application the filter acts to 
remove the precipitated salts. These 
salts cause trouble by collecting in 
low spots, or reacting chemically 
when introduced into process solu- 
tion. This phase of keeping your 
industrial water costs down will be 
covered in the next Adams Report. 
Watch for it. 


New Bulletin Available 
Bulletin 909, on the Adams AWPF 


Automatic Filter is available upon 
request from the R. P. Adams Com- 
pany, Inc., 540 East Park Drive, 
Buffalo 17, New York. 


ADAMS 


can lower your filter labor costs... 


BACKWASH 
DESIGN 


Poro-Steone of Pore. Carbon 
medic elements .. . rugged 
OD tubes with well 
section .. . 40% open 


end 3" bore ive better filtro. 


Filter is mode of corrosion 
resistent alleys to meet 
om. 


cour irements. Nete: 
Sat from shell of 

bock washing 
is by 4 pi tube 
sheet. 


can save you money! 


is off-stream for as litle as two 
minutes and seldom over 15. The 
liquid required for cleaning is 
only a small fraction of that 
needed by other filters using the 
reverse flow technique. And what's 
more, you get thorough cleaning. 
The Backwash liquid is easily 
recovered if necessary. 


R. P. ADAMS CO., INC. 


240 PARK DRIVE 
BUFFALO 17, N.Y. 


You clean your Adams filter by operating a few valves . 
and often dangerous manual disassembly and cleaning necessary 
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Bockwesh Tenk holds backwash 
liquid under heed of compressed 
= Beckwosh liquid is forced 

filter in reverse 
velocities to clean 


TYPICAL BACKWASH FILTER CLEANING CYCLE 


There are numerous filters which will meet the needs of your particular 
process. Your problem has become . 
Doubtlessly, there are other units which will produce as clear an effluent as 
the Adams filters. So the choice would seem to narrow down to initial invest 
ment. Here you will find Adams filters competitive in price 

What about operating and maintenance costs’ That's where the Adams filter 


.. “Which one shall I buy?” 


fo ume Consuming 
Your filter 


P. ADAMS COMPANY, INC. 
240 East Park Drive 

! guffale 17, N.Y 

| Crentliomen 


| We have « problem in chemical filtration 
| Please send us your Bulletin 431 


| Name Tithe 

Firm 

Ciry..... tate 


53, No. 47 


CHEMICAL GAS 
and easier washing. w 
RECOVERY 
no disassembly for cleaning. ) 
= = 


Now ... NON-PRESSURIZED liquid-phase heat systerms that 
operate up to 6OO°F. 


AROCLOR 1248 


Operates at atmoepheric pressure...cuts installation and maintenance 
costs of expensive pressurized systems. 


Fiuld ia tire-resistant...increases safety by eliminating direct-firing, or 
heat transfer with flammable fiuids. 


Complete Aroclor 1248 heating circuit. There is 
no vapor formation and consequently no traps, feed 
pumps, etc. to maintain. Open vented tank permits 
free expansion of the fluid... avoids all problems 
of feed regulation, vacuum systems or condensers. 


| 
The Equipment... capacities can range from The Fluid... Aroclor 1248 is a highly stable chlo- 
amall portable units— usually electrically heated rinated polyphenyl; does not support combus- 
to large gas- or oil-fired units generating from tion up to its boiling range 652° to 725° F.; has 
250,000 to over 10,000,000 B.T.U.’s per hour. autogenous ignition temperature of extremely 
Circuits are closed, forced-circulation. Compact high 1299° F.; is non-corrosive. Aroclor 1248 
design saves space, minimizes installation and operates in most systems four to seven years 
maintenance costs. without replacement. 


Contact Monsanto for SOURCES of AROCLOR 1248 
heating systems 


Write to us on your company letterhead. We will send you technical 
information about Aroclor 1248 and or the names of Aroclor 1248 heat- 
transfer system manufacturers and designers. Organic Chemicals Division, 
MONSANTO CHEMICAL COMPANY, Dept. IF-2, St. Louis 1, Missouri. 

AROCLOR, Reg. U. 5. Pat. Off 


Where Creatwwe Chemistry Works Wonders For You 
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Ihe chemical industry, in preparing for 
record plant expansion in 1957 and contunued 
huge growth over the following four or five 
years, is faced with an increasing number of 
problems both within the industry and from 
world events which also affect other industries 

The Suez crisis, for example, has had reper 
cussions that were not immediately realized. 
The cutting down in the supplies of Middle 
East oil has directly affected British and Euro 
pean chemical producers, but the oil situation 
will not in itself have very much effect on 
American chemical producers. 

However, as a result of the closing of the 
canal, the Federal Government is pushing a 
29 million ton increase in oil tanker capacity 
by 1961 from the present capacity of 43 million 
tons, an increase of nearly 70%. As a start, 27 
new tankers will be built at a cost of more than 
$300 million. This will obviously further 
tighten the already tight situation in steel sheets 
and plates needed for chemical equipment and 
will likely also increase costs. 

President C. L. Huston of Lukens Steel Corp., 
which specializes in steel plates, recently stated 
that 1957 will be an even tighter year for plate 
than 1956 and that he expected this situation 
to continue for about five years. He added that 
the petroleum industry, a major user of ‘plate, 
is planning to spend around $33 billion over 
the next five years. The five year chemical ex 
pansion program will also take large amounts 
of plate. Eugene Grace, president of Bethlehem 
Steel Corp., backs Mr. Huston in saying that 
he expects tightness in plate to continue for 
some time. 


Prices and Earnings 

Because of higher overall production costs, 
the chemical industry has on successfully 
raising prices on a number of products where 
demand is taking care of supply. A number of 
price advances took place January |, including 
formaldehyde. However, price difficulties are 
brewing in styrene, major raw material for 
plastics and synthetic rubber. Two major sty 
rene producers are reported to have notified 
rubber customers of a cut in the price to 12 
cents a pound from 16 cents by midyear, a hefty 
25° reduction. The reason is that synthetic 
rubber makers take the position that styrene 
can be made for around 10 cents a pound, and 
have been threatening to build their own plants 
unless the price was lowered. 

Last year was to some extent disappointing 
to chemical enthusiasts who a year before had 
looked tor new high records in sales and earn- 
ings. This sparked major advances in a number 
of leading chemical shares. But while the year 
was a good one, it did not make records. ‘Two 
leading firms, Allied Chemical & Dye and Du 
Pont, which had hoped for nice gains over 1955 


PERIOD OF 
trends / ADJUSTMENT? 


lor various reasons, showed a moderate drop 
in profits, Allied’s results were due mainly to 
conditions in the ammonia business and Du 
Pont’s to depressed conditions in the textile 
industry and lower prices for synthetic fibers 

What 1957 will bring in the way of profits is 
sull a little dificult to gauge. Industry leaders 
on the whole look for moderate increases in 
sales with relatively stable prices on the average 
Price increases made late in 1956 and scheduled 
ior early this year will hel:. in some instances 
However, the decline in profit margins that 
took place in 19! > is likely to continue in 1957 
because of the still mounting operating costs 
Unstable world conditions seem to preclude 
the possibility of any substantial reduction in 
taxcs 


Expansion 

Chemical firms must plan at least two to five 
years ahead in budgeting their expansion pro 
grams because it takes about two years to build 
a plant of any size. Confident that demands 
in 1960 will be much higher than they are at 
present, chemical managements apparently have 
not been afraid of temporary overcapacity as 
long as they can get new plants built at com 
petitive costs, The reason for the huge build 
ing of plants under fast tax write-offs was be 
cause a large part of the cost of the plants was 
paid for out of taxes. This led to overproduc 
tion in several products, notably in ammonia 
Now government permits for fast write-offs are 
being sharply curtailed, but the funds flowing 
into the ull from depreciation and amortization 
of plants already built will provide funds for 
many of the building programs for the next 
several years, 

At present the chemical industry is maintain 
ing its capital appropriations at a rate entirely 
beyond that of the other major ~*ouflacturing 
industries. According to a survey .« third quar 
ter (1956) appropriations authorized by boards 
of directors made by the National Industrial 
Conference Board under the sponsorship of 
Newsweek, the 16 major industrial groups were 
found, with six exceptions, to be down from 
15 per cent (for stone, clay and glass products) 
to 68 per cent (lor transportation equipment) 
compared with the same period a year ago. The 
chemical industry, one of the exceptions, was 
up the greatest amount, 168°%,, whic brings its 
total for the first nine months of 1956 up 140% 
over the same period of last year 

The chemical industry spent about $1,500 
million on expansion in 1956 and will prob 
ably spend more than this in 1957, making new 
high records. Plans on foot indicate that by 
the end of 1959 chemical capacity will be 
nearly 30% higher than at the end of 1956. It 
is also estimated that sales in 1959 should be 
nearly 40% greater than in 1955 
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HOFER COMPRESSOR 
INSTALLATION 
Whiting Laboratories 


Standard Oil Company 
of Indiana 


More Efficient 


LABORATORY-= SCALE 
GAS COMPRESSION 


Quiet, Trouble-Free Operation - - - Yours with 


The ANDREAS HOFER COMPRESSOR 


For compressing gases to 5000 Atmospheres in laboratories and pilot 
plants, there is no equal to the Hofer Compressor. You can judge for your- 
self from the following features: 

e Horizontal multistage construction with only one stuffing box. 
Metal packing . . . lasts for years under continuous operation. 
Sight bubble indicator forewarns time for packing adjustment. 
Noiseless operation because of minimum clearances . . . minimum valve lift. 


Known the world over for top quality and performance. 


Your copy of catalog awaits your request. 


Exclusive Agents For Andreas Hofer Compressors In The 
United States and Canada 


& Autoclave Engineers 


2933 WEST 22nd STREET @ ERIE, PENNSYLVANIA 
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opinion 
and 
comment 


6é happy new year” seems a fitting way to introduce CEP’s hist 

A editorial for the year 1957. From every appearance, it does look 
as if 1957 will be a good year for the chemical engineer, as well as an 
interesting one, considering what is happening in professional activities 
and development. Never has it meant so much to be a chemical 
engineer. Can this really be said to be true of the outlook for 1957 
To avoid the oversimplification of a brief answer, the following is 
offered as substance to aid the reader in making his own decision 

Touching first upon the industrial economic barometer as having 
something very much to do with the well-being of most chemical 
engineers, the experts are reassuring Expansion, they tell us, is at 
an extremely high level in the chemical and certain other of the process 
industries. But not without problems. Both steel and capital are in 
short supply. Inducing a kind of “get whenever and wherever you 
can” approach to expansion planning and procurement, the search and 
negotiation for delivery promises and price assurances will be at an 
active level. Estimates will be subject to earlier revision possibilities 
and the project evaluators will keep a wary eye on the need for 
measures either to compensate or provide the basis for allocation of 
additional capital. Escalator clauses have reappeared in equipment 
contracts. The Suez tieup, which looked to some commentators as if 
it might set business back so lar in Europe as possibly to touch off a 
major recession over there, appears to be under control and of short 
duration. President Eisenhower's program for the Middle East appears 
to provide the means to better the standard of living of less fortunate 
nations. This calls for greater, more important participation on the 
part of the technologist, as was pointed out in CEP recently by Clifford 
(:. Furnas, Assistant Secretary of Defense 

Durning next to what is happening in chemical engineering, 1957 
will probably be looked upon as a year when a number of independent 
missionaries, without prearrangement, happened to converge their 
efforts. Never belore, at least to the knowledge of this writer, have 
there been so many, with such good gospel, ready and active to arouse 
the chemical engineer to his destiny as a top administrator, a decision 
maker, a user of scientific techniques instead of intuition, a process 
scientist, a humanitarian capable of charming any dissident element, 
and so on. No less an authority than 1956 Professional Progress Award 
lecturer Robert R. White eloquently appeals to the chemical engineer 
ing profession to take serious stock of its abilities and methodology, 
and to adopt more scientific concepts as they can be instilled into 
its young comers. CEP will carry an article based on the White lecture 
shortly, and through 1957 will endeavor, as it has with this issue's 
OPsearch feature, to bring working information about new tools 
presented so you can understand them 

Coming finally to the engineering protession as a whole, littl need 
be said in addition to that which has been said, in this issue of CEP 
and in recent issues. 1957 will see closer examination of some of the 
profession's knottiest problems (as indicated by the two articles in 
this issue on dissatisfactions), major moves toward better public 
recognition, and closer integration in the new engineering center 
and in other ways. As “Doc” Lewis pointed out in the 1956 Institute 
Lecture, “cooperation,” rather than “coordination” (which means 
“control by someone else’) will be the basis for successful unification 
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Genuine Mikro-D Replacement 
Parts available from large stock 
within 48 hours. 


- " Mikro-D was chosen for this job because of their background 


taming 
plastic tornado! 


Mikro-D Installation Sets New Standard in PVC Process 


One of the nation’s top Polyvinyl Chloride pro- 
ducers came to us recently with this problem: 
tame a plastic tornado from PVC spray drying 
equipment. Mikro-D tackled it with imagination 
and sound engineering and came up with the 
high efficiency system described here. 


A Mikro-Collector, on the 
floor above the units shown here, 
separates the spray dried PVC 

from a veritable tornado of heated air 
... with efficiencies up to 99.998%. 
The design of this unit prevents sintered 
ticles by eliminating prolonged exposure 
to high temperatures. The self cleaning 
feature of Mikro-Collectors eliminates 
periodic interruptions in processing and 
maintains maximum production. 
Conveyed to the Mikro-Atomizer, 

as shown at right, the PVC aggregate 

is efficiently reduced to uniform particle 
size of twenty microns (maximum). 

An air conveyor carries the ground 
product to a second collector 
above the drum loading station. 


in industrial product recovery. If you have a 
problem involving collection of sprays or dusts... 
pulverizing or air conveying of finely divided materials . . . 
Mikro-D are the people to see. Our engineers will work with you 
to produce the most efficient system for your product. 


Minro. 


PULVERIZING MACHINERY DIVISION 


METALS DISINTEGRATING COMPANY INC. 


32 Chatham Road Summit, New Jersey 
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OPSEARCH IN ACTION—The initial inquiry 
has been made, alternatives defined and rated 
as to probable results. On the blackboard is 
a plotting of these results by principal vari- 
ables, resulting in “surfaces” of expected cost 
inventory policy. The question now under con- 
sideration is whether the direction indicated is 
practical in terms of the real situations faced 
in the plont, warehouses, and distribution 
points. Shown by CEP’s camera is a Union 
Carbide & Carbon Management Services De- 
partment group tackling a distribution prob- 
lem. Left to right: John Stock, James E. 
Townsend, and Donald Styer. (Our apprecia- 
tion to Mr. Townsend for this action example.) 


* Mr. Creelman organized and was chair- 
man of the Symposium on Operations Research 
ot the 34th Notional A.I.Ch.E. Meeting (Pitts 
burgh) from which the OR articles in this issue 
were derived, and hos organized the Sympor 
ium on “Scientists, Engineers, & Management 
a Problem in Teamwork” to take 
place ct the A.I.Ch.E. Spring Management 
Conference (at The Greenbrier), March 3-6, 
1957 (For program, see page 77 of this issue.) 


Decisions 


SEARCH 


Operations Research 


OP SEARCH 


aiding that is sweeping into ‘‘accepted practice” 


Search for the Optimum 


Call it what you prefer, it’s the new science of decision 


status with more and more 


How 


be instrumental in giving OPsearch a 


about your 


firms in the chemical and petroleum refining industries 
firm? Can you should you 
try in your own organization? This issue of C/P contains enough iniorma 
your associates all the way 


likely to 


ation, in the opinion of experts, to give you and 


to the top enough to think about, enough answer tw trons 


estimate of what OPsearch might 


come up, to enable you to make a ba 


and the results if put into action 


do for you, how it would be undertaken 
Why is OPsearch so 

ical engineer has always been concerned with any tactor 

In the 


important to the chemical engineet The chem 


which affect his 


successful (and economical) production of product more technical 


aspects of his work, he devotes much energy to collecting data to show 


what actually happens in pilot and full scale plant operations, and knows 


the value of such facts. He comes to recognize the interlocking of such 


that production 


work with other areas of activity in his company; he sees 


affects and is affected by policies in sales, finance, research, and personnel ; 


he is sensitive to the conflict of interests that surrounds difficult decisions 


It is no wonder that chemical engineers, whether in executive capacity 
or not, should be intecested in extending the use of scientific and engineer 
ing methods of thought to the broad problems of optimum scheduling, 


inventory levels, product formulation, and similar matters. Our traming 


and experience leads us to desire precise descriptions and expressions 


Today we are realizing that, with 
thle We are 


ind probabilities for such solu 


as a basis for solving such problems 
many problems, precise formulations are therefore 


tatisti 


not po 
beginning to rely on the use of 


tions. OPsearch frequently makes use of such an approach 


The group of articles which follows was selected to give a unified 


picture of OR in the chemical industry. The first three articles deal with 
the definition of OR as seen by an experimental methodologist, a psychol 
The detailed 


stories of specific applications and of the kinds of “model” techniques used 


ogist, and an executive four articles which follow present 


These articles represent partial case-histories of OR projects—‘‘partial” 


because they do not tell of the intense and lengthy effort required before 


the mathematical expressions (‘‘models’’) could be constructed, or of the 


human problems to be overcome in putting the results to work 


> 


George 1). Creelman 
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0 branch of pure or applied science 

has ever been created by edict, 
proclamation, or spontaneous genera- 
tion. Each branch has evolved out of 
the needs of society and the growing 
power of scientific concepts, methods, 
techniques, and tools, Operations Re- 
search (OR) is not an exception, Al- 
though its name dates back only to 
1940, the needs out of which OR has 
arisen are as old as organized activity. 
Its methods and techniques appeared, 
in embryonic form, in the 
In order to 


at least 
earliest days of science 
understand the development and sig- 
nificance of this new science in the in- 
dustrial context, however, we need go 
back only as fas as the industrial revo 
lution, 

The industrial 
with it not only a division of manual 
labor but a division of managerial la- 
bor as well. With the growth in size 
and complexity of industrial organiza- 
tions that resulted from the mechaniza- 
tion of production, it was no longer 
possible for a single person to manage 
effectively all the functions of an 
organization. This led to the creation 
of managers of production, marketing, 
finance, personnel, and so on, When 
further growth took place, even these 
managerial tasks were further divided. 
For example, in production, managers 
of procurement, quality control, main 
decentralized factories, etc., 


revolution brought 


tenance, 
appeared. 

The technical foundation of the new 
industry created a need for the appli- 
cation of science to the solution of the 
problems that arose in the newly or- 
ganized functional components of the 
business. For example, physics and 
chemistry were applied to the solution 
of problems associated with mechan 
production. Special methods, 
techniques, and tools were developed by 
the scientists to handle these problems, 
and thereby these applications came to 
define areas of applied that 
known as chemical and 
mechancial engineering. Once the 
physical and chemical problems asso- 
ciated with production were largely 
solved, the contribution of the worker 
took on importance and the 


ized 


science 


came to be 


great 


* Russell L. Ackoff is director of Case Insti- 
tute’s Operations Research Group. 
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scientific study of his behavior in the 
production context led to the creation 
of industrial engineering. Develop- 
ment of new power sources and raw 
materials led to the creation of electri- 
cal and metallurgical engineering as 
well. Similarly, the fields of marketing 
research, applications engineering, in- 
dustrial economics (the economics of 
the firm), accounting, personnel psy- 
chology, and industrial sociology came 
into existence 


History and Manageria' Functions 

The point of this excursion into 
well-known history is to emphasize 
the precursors of the application of 
science to managerial problems, for 
OR is the most recent of these appli- 
cations. It is distinguished from its 
predecessors, as they are distinguished 
from each other, not so much by its 
techniques and tools as by the class of 
phenomena which it studies. This class 
of phenomena may be called executive 
problems, The nature of this type of 
problem is best understood by refer- 
ence to the same history we have just 
reviewed so briefly. 

With the division of the managerial 
function, the necessity for coordinating 
managerial functions and the associ- 
ated functional components of an or- 
itself became a new man- 
agement function. the executive func- 
tion. Such coordination is required at 
the company or corporate level and 
may also be r.quired at the depart- 
level as well. It is needed 
wherever the job to be done is func 
tionally divided among distinguishable 
organizational components. 


ganization 


mental 


Each organizational unit tends to 
make decisions in such a way as to 
optimize its own performance. Such 


decisions, made independently by each 
component, seldom add up to the best 
over-all performance for the whole or 
ganization. Coordination of decisions, 
then, is the function of the executive. 

Executive are compli- 
cated by the fact that multiple objec- 
tives involved, and these 
are seldom completely compatible. For 
example, maximizing short run profits, 
improving market position, and acquir- 
ing product leadership may come into 
direct conflict in planning an annual 


decisions 


are always 


budget. 
The demands on the executive’s time 


What it is—how it is conducted—what it will do 


are usually so great that he cannot 
spend the amount of time required to 
identify all these conflicts and to 
evaluate systematically the alternative 
policies in this decision complex. 
Realization of this fact led to the 
emergence of the professional man- 
agement consultant who offered two 
valuable commodities to the executive : 
time to reflect, observe, and analyze, 
and experience with such problems in 
other contexts. It should be noted, 
however, that the consultants’ method 
no different from that of man 
agement. It was only natural, then, 
that exploration into the possibility of 
applying science to this class of prob 
lems should have taken place. Sallies 
into this “no man’s land,” which was 
populated by intangibles as well as 
conflicting objectives, were made by 
each of the applied sciences: chemical, 
mechanical, industrial engineering, 
etc. But it became increasingly ap 
parent that no one discipline had at 
its command all the contextual and 
methodological knowledge necessary 
for effective solution of these prob 
lems. The necessity for attacking 
these problems with the widest possible 
range of scientific knowledge (phys 
ical, chemical, biological, psycholog 
ical, social, economic, etc.) and the 
largest possible repertoire of scien 
tific methods, techniques, and tools be 
came increasingly apparent 


was 


Scientific Methods and War Emergency 


Sut it was not until the military 
emergency, which arose in Great 
Britain at the beginning of World 
War II, created an urgent need 


for effective (military) executive 
decisions that interdisciplinary teams 
and were 
attack 
immediate 
these 
matter ot history. 
widespread in Britain and, within a 
year (by 1941), had spread to this 
country. 

Aftet eng! 
who had been engaged in this 


ot scientists engineers 


formed to such problems 


The 


sticcess ol 


and phenomenal 


teams is now a 


Their use became 


the war, scientists and 
nee! 
activity—-which came to be known as 
Operational or Operations Research- 
moved back to universities and indus 
try. This movement took place slowly 
in this because of the 


siderable expansion of military OR 


country con 
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Russell L. Ackoff | Case Institute of Technology * 


Cleveland, Ohio 


which occurred at the end 
The Korean crisis, how 
ever, provided the spark which ig- 
nited the industrial fire that has blazed 
since, 
There are 


activities 
of the war 


ever 


now over a_ thousand 
operations researchers working in and 
for industry. hundred of our 


most successful companies have their 


Several 


research groups, and 
of several dozen cor 


institute ind 


own operations 
the OR service 
sulting firms, 

collegiate research groups are 
able for tho 


research 
avail 
» which do not have theu 
The Operations Re 
formed 

2,000 


own OR activity 
search Society of America wa 

in 1952 and almost 
a highly suc 


now has 


members. It publishes 


OPERATIONS 
RESEARCH 


bunonthly journal, Operat 
Research \ related society, The In 
Mat igement 
ind it publishes a 


titute of Sciences, has 


formed 


net beet 


quarterly journal Vanagement 
Science 


in Britain and 


Corresponding societies exist 


France, and others are 
in formation in a number of European 


und Asiati 


countri 


The Essential Characteristics of OR 
With this back 


ground, we can turn now to an exami 
nation of the essential characteristics 
of this most recent addition to the fam 
Opera 


evolution in the 


ily of management sciences, 
tions Research. 

It is hardly 
to a group of scientists and engineers 
that clear-cut distinctions between the 
various branches of science and engi- 


necessary to poimt out 


neering fact, it 1s 
difficult to distinguish science and engi- 
neering. Since and 
branch of engineering is an evolving 
and dynamic activity, it is continuously 
engaged in its own redefinition, par 


do not exist. In 


each science 


ticularly in the early stages of its 


development 
With these cautions in mind, we can 
attempt a definition of Operations Re 


search: 


OR is the application of scientific method to 
the solution of executive-type problems in or 
ganized systems. its objective is to provide 
the executive with an obiective basis for select- 
ing policies which ore best for the organize 
tion as a whole. It is this whole-istic approach 
to organized systems, then, thot is one essen- 
tial choracteristic of operations research. 
Also, in OR, science is applied to these 
problems by teams of scientists and engineers 
drawn from various disciplines. Finally, an OR 
method of attacking these problems has 
evolved, one which is uniquely well adaptec 
to the type of problem involved 

4 consideration of each of these 
essential characteristi follow 


THE WHOLE-ISTIC APPROACH 


The whole-istic .pproach consists of 


a Systematic exploration of the inter 


relationships between a decision or 


operation in one part of an organized 
ystem and all other part 

this approach has long 

and supported. But it 

pl cation in the scientifi 


of the executive-tvne oro 


} 
Prac tice 


atively recent 


hind principle because it was not until 
that method 


procedures were developed which were 


recently scientific and 


capable of coping with the resulting 
complexities 

at least one de 
illustrate the 


an adequate 


It would require 


tailed case history to 
whole-istic approach in 
way. Since this is not possible here 
a brief reference to one case may help 


fill the gap 


A commercial airline asked an operations re 
search group to determine how freavently it 
should conduct classes for the training of 
stewardesses and what size these classes should 
be. This rather limited problem was formu 
lated precisely. By methods to be discussed 
below, a decision rule was obtained which 
enables those who administer the school to run 
it in such a way as to minimize the sum of 
the costs involved 

The details of this solution are not of im 
portance here. What is important is the fact 
that the research team was able to show thot 
the effectiveness with which the 
operated was very sensitive to the statement 
of requirements for a stewardess provided to it 


school was 


Consequently, an investigation of how these 
requirements ore determined at each base 
was undertaken 

This led, in turn, to the development of a 
procedure for minimizing the number of stew 
ardeses required at each base 

But this investigation revealed that a bose's 
requirements for staffing were sensitive to the 
assignment to that base of flights and that the 
sensitive to 


total system's were 


the number and 


requirements 
location of bases ond the 
assignment of flights to them 

A study was then undertaken to determine 
how many bases there should be, where they 
should be located, and how flights should be 
assigned to them so as to yield the best 
possible performance of the toto! system. But 
flights could not be assigned to boses without 
considering the disposition of the male crews 

Consequently, the study wos generalized to 
consider the total crew. Once each of these 
aspects of the system's operations hod 
analyzed, the 
over-all planning procedures for training and 


been 
results were synthesized and 
utilization of personnel were developed 
Further 
maintenance policies, etc., 
the study because of relationships which were 


studies of viilization of aircraft 


were suggested by 


revealed. It is expected that these studies will 
be undertaken in the neor future 


This brief d u underline 


two important aspects of the whole 
sth ipproach 

(1) the problem with which the 
begins is not important as the 
problem with which it ends, and 


such research is never 


research 


nearly so 


(2) in @ real sense 
completed but is continuous 


It may, of course, be terminated, but 


each tudy reveal further po ible 


yeneralization This process of su 


ee ve generalization, however, may 


reach a point of dimin hing return at 
which it 
term ol 


take 


may be more profitable, im 


tment in researc! 


nother line of research 


THE INTERDISCIPLINARY TEAM 
The 


tudy an 


ilvantage of being ible to 


trom matiyv 
ible is too ot 


Another 


operation 
poim|) ot view i po 
viou to require 
ulvantage of the interdisciplinary 


team, however, is not so obviou 
iture present problem m i! 
different con 


how 


umber of different forms 


unlimited number of 


It much more frugal 


of the problems it pre 


of prob 


ime ft 
lifferent con 
to form or 


crentist, par 
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ent that is, the 
le ivy appear int 
text here 
tructure. The research 
ticularly ne traine othe use of 
mathematical method has the ability 
to extract the form of a problem tron 
ts context B » doug he reduce 
ee it, in many cases, to a type of problen 
ee with which he is familiar, even though 
ee he has never before encountered the ' 
probietr n the part ular niext ww 
‘ t appear proce f 
mal abstract enable him to bring . 
to bear on the solution of the problem 
i 
Pe lagged be to the rea f pure science o1 
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specialized areas of engineering. 

By having an_ interdisciplinary 
group of scientists perform this ab- 
straction, a wide range of possible ap- 
proaches to the problem is revealed 
and can be comparatively evaluated. 
The result is usually the synthesis of 
a new, or selection of an available ap 
proach which is uniquely adapted to 
the particular context within which 
the problem appears. 


The Operations Research Method 


Consider, for example, the stewar- 
dess school planning problem referred 
to earlier. Analysis of this problem 
revealed that it was an inventory-type 
problem, even though such problems 
usually arise in a production or pur- 
chasing context. Once this fact was 
revealed, a host of possible solutions 
were evident. We shall shortly con- 
sider what is meant by inventory-type 
problems and have something to say 


about the available approaches to their 
solution. 

It is worth noting at this point, how- 
ever, that scientists knowledgeable in 
servomechanism theory have found 
that this theory is applicable to the 
solution of certain types of inventory 
problems. 


Similarly, chemical engineers have demon- 


strated that flow theory can be applied to 
other problems of this type. 


The systems with which OR deals 
are obviously of such a nature that it 
is either not practical or not feasible 
to bring them into a laboratory in 
order to try out alternative decisions. 
Furthermore, the possibilities of ex- 
perimenting on them in their natural 
habitat is almost equally difficult. Con- 
seque ntly, in most ca es, the operations 
researcher is in much the same kind 
of position as that in which the as- 
tronomer finds himself. Experimenta 
tion, in the usual sense, is precluded 
He proceeds, then, much as the as- 
tronomer does 

A_ representation or model of the 
system under study is constructed, one 
in which the relationships between the 
various aspects of the system are ex- 
pressed quantitatively. The model of 
the system, rather than the system 
itself, can then be manipulated to de- 
termine the effe’ of various policies 
applied to the em. 

More specificaily, the operations re- 
searcher begins by analyzing the sys- 
tem in order to construct a measure 
of the effectiveness of the system's 
performance, a measure which incor- 
porates within it the various organiza- 
tional objectives, conflicting as well as 
nonconflicting, and their relative 
weights or importance, This is a very 
difficult task requiring the application 
of all that decision theory and value 
theory have to offer. Once such a 
measure is obtained, a model of the 
system is constructed, one which ha: 
the following form: 


E = f(#,, 


E represents the measure of the sys- 
tem's effectiveness. The represent 
the various aspects of the system which 
are subject to management's control, 
and the y, represent those aspects 
which are not. f represents the mathe- 
matical relationship between these 
variables and the system’s effective- 
ness 

Once such a model has been con- 
structed, the next step is to determine 
for what values of the controllable 
variables the system’s effectiveness is 
maximum. This determination may 
require the use of analytical or num- 
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erical procedures ranging from the 
very simple to the very complex. The 
result is what might be called a “tenta- 
tive solution” to the problem. This 
solution must then be tested. Such 
testing frequently involves experimen- 
tation. Once the solution is tested and 
put into usable form, it is necessary to 
design a procedure for controlling its 
application. This point requires some 
explanation. 

The systems with which OR deals 
are seldom, if ever, static. They are 
subject to either determinate or ran- 
dom variation. That is, the values of 
the controlled variables change in 
time A procedure for detecting 
changes of significant magnitude must 
be developed and procedures for ap- 
propriately adjusting the solution 
must be designed. 

Finally, the results of the study 
must be implemented. Since imple- 
mentation in an organized system 
which already has customs and pro- 
cedures of its own is always a difficult 
task, the insertion of new decision- 
making procedures in an established 
organization must always be done with 
considerable care. Detailed advanced 
planning is thus required. 


RECURRENT PROBLEM FORMS 

As indicated earlier, problems with 
the same or related structures arise in 
a wide variety of contexts. Several 
types of problems have arisen with 
such frequency in the application of 
OR to industrial problems that mathe- 
matical theories have been developed 
to facilitate their solution. These 
theories consist either of very general 
models and the solutions extracted 
from them, or a family of more spe- 
cialized models and solutions with a 
principle of generation of other spe- 
cialized models to handle specific cases 
as they arise. 

The development of several of these 
theories was already under way when 
OR was organized into a_ self-con- 
scious activity. Consequently, in list- 
ing these theoretical developments a 
claim for neither origin nor ownership 
is made on behalf of OR. Most of the 
developments in these areas in the last 


five years have been made under the 
name of OR, and, certainly, most of 
the applications have been so made. 
The principal developments have 
been as follows: inventory theory, al- 
location theory, waiting-line theory, 
sequencing theory, replacement and 
maintenance theory, game theory, bid- 
ding theory, and search theory. It is 
not possible to consider each of these 
at the present time. It may be helpful, 
however, to discuss briefly the first 
three of these since they account for 
a large majority of the applications of 
OR which have been made in industry. 


Inventory Theory 

An inventory problem can be defined 
as one which involves the determina- 
tion of either (a) the frequency, (b) 
the quantity, or (c) the frequency and 
quantity of acquisition (by purchasing, 
production, training, etc.). This type 
of problem arises in a context in which 
the conflicting objectives usually can 
be represented by a set of costs. On 
the one side, there is the cost of carry- 
ing inventory which increases with the 
size of inventory. On the ether side, 
there are sets of costs, any one, or com- 
bination of which decreases with in- 
creases in inventory. These are the 
set-up costs associated with acquisition, 
shortage, delay, or run-out costs, pur- 
chase price, and the cost of hiring and 
firing. A solution to such a problem 
consists of finding that quantity or fre- 
quency of acquisition which minimizes 
the sum of the pertinent costs. 

Although theoretical work in this 
area dates back to the development of 
the initial economic lot size equation 
in 1915, in the last few years the 
theory has been generalized in very 
significant ways. Variations in de- 
mand, acquisition lead time, delivered 
quantities, and so on, can now be han- 
dled. Techniques are available for 
handling the problem in a dynamic as 
well as a static context, that is, one in 
which future decisions must be consid- 
ered in making the present one. Re- 
cent developments have also made it 
possible to optimize a system involving 
acquisition at each of a hierarchy of 
storage points, for example, at factor- 
ies, warehouses, and distributors 
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Inventory problems have arisen not 
only in the usual production and pur- 
chasing contexts but in many other 
areas as well. The stewardess training 
case has already been discussed. An- 
other unusual application has been in 
determining when and how large a 
turboelectric generator should be 
added to an electric utility system. 

The questions of quantity and fre- 
quency are both apparent in the stew- 
ardess training problem. The salaries 
paid to the excess of stewardesses in 
the system correspond to an inven 
tory-carrying cost is a Set-up 
cost associated with preparing for a 
class and processing the applicants. 
There is also a cost associated with a 
shortage of stewardesses in the system. 

In the utility case the depreciation 


There 


on unused equipment is a cost of in- 
ventorying a productive capacity. Lack 
of such capacity results in a shortage 
cost involving unsatisfied demand, and, 
more seriously, the the 
public utility commission which can be 
expressed in unfavorable 
concerning rates 

Through the use of inventory theory, 
it has been possible to automatize pur- 


disfavor of 


decisions 


chasing and production control sys- 
tems. By programming the solution, 
which takes the form of a mathemati- 
cal decision rule, into a digital com- 
puter, and by inserting the pertinent 
information into the computer's me- 
it is possible to handle large 
quickly and at 


mory 
acquisition 
low cost 


systems 


Allocation Theory 


The restrictive form of an 
allocation problem can be described as 


most 


follows 


(1) There is a set of tasks to be performed. 


(2) Resources (facilities or materials) ore 
available for performing these tasks. 


(3) There are alternative ways of perform- 
ing at least some of these tasks 


(4) Not all of these alternatives are equally 
effective. 


(5) The available resources are not sufficient 
to perform each and every task in the most 
efficient way 


The problem, then, is to allocate the 
the required 
in such a way as to yield the best 


available resources to 
task 
possible performance of the system as 
a whole. 

For example 
only to order, but it can process each 
different 
‘produc 


a steel mill produces 
order in an average of six 
Each way is called a 
The alternative 
If each 
filled in a planning period (a week) is 
least 


ways. 


tion practice.” prac- 


tices vary in cost order to be 


programmed for the costly 
practice, the result is an overloading 
of certain machine centers and an un 
other 


derloading of The problem, 


then, is to program the orders in such 
a way as to minimize the total cost of 
production 

A similar problem arises in deter- 
mining from which factories to ship 
to which warehouses so as to minimize 
total transportation costs. 

rhese problems, like many allocation 
problems, are solvable by linear pro- 
gramming.* (Nonlinear programming 
procedures are now becoming increas- 
ingly available.) Linear programming 
makes it possible to solve problems 
which, only a few years ago, presented 
calculation. 
problems 


insuperable problems of 
Although many 
now can be solved by hand in reason- 
able times, most of the new calcula- 
have 


allocation 


tional procedures been 
grammed for electronic computers 


forms of the 


pr 0 


Two less restrictive 
allocation problem also are quite com 
In the first, the task 


formed are at least partially subject to 


mon to be per 
management control ; in the second, the 
resources are at least partially subject 
to such control 

The first of these types of problem 
arises, for example, in determining 
what type of time to add to a product 
line so as to achieve a more balanced 
production load 

The 


for example, in determining where to 


econd type of problem arises, 
establish a new facility, such as a ware- 


house, factory, or retail outlet, or how 


many facilities to have, where to lo 
cate them, and what tasks to 
them the 


(as previously 


assign to 


Determination of size and 
location of airline base 
discussed) was a problem of the latter 
type. 

Many of these less re 


cation problems are solvable by linear 


trictive alle 


and nonlinear programming proced 


ures. 


Waiting-Line Theory 


A waiting-line or queuing problem 
arises in processes which can be char- 


(1) 
There is a service point at which one 


acterized in the following way 


or more service facilities are available 


* Linear programming techniques will be 
described in a forthcoming issue of CEP, in a 
paper by Cooper & Charnes, presented in the 
same symposium. 


Conclusion 


OPERATIONS 
RESEARCH 


(2) Units ervice arrive at 
the service point. If 
frequent for the facilities, the arriy 


“customers ) must 


requiritip 


arrivals are too 


ing units (called 
If, on the other hand, arrivals 
must 


wait 
are too infrequent, the faciliti 
that 1s, toth 
involve a 


type 
Either the 
or both can be 


wait remain 
waiting 
arrivals, facilities, 
trolled. Whatever the controllable var 
iables, the problem is to set the 
trollable variable(s) in such a way as 
due 


cost 


con 
con 


to minimize the sum of the cost 
to waiting time of customer and facili 
ties. and, in some cases, the cost of the 
facilities themselves. 

W aiting line 


facilities have been 


involving 
control ot olved, 
for example, in determining the num 
ber of toll booth 
and tunnels, in 
mum number of loading and unloading 
docks delivery 
truck 
of locomotive 


problems 


to operate at bridges 
determining the opti 
tor ore boats and 
and in determining the number 
required to operate a 
railway classification yard under dif 
(arrival rates) 

control of ar 


ferent work load 
Problems involving 


rivals (scheduling problems) have 
been solved, for example, in 
the operations of a truck fleet, and in 


maritime 


cheduling 


scheduling the operations of 
fleets. 

Waiting-line theory, initiated in the 
of telephonic switching opera 
has been considerably extended 


tudy 
tions, 
The application of 


in recent yeal 


probability theory and, in particular 
tochasti has been very 


ful in yielding mathematical tools for 


analysi fruit 


variety of waiting-line 
those involving 


solving a wide 
problems, including 


multiple-service facilities, speci il-serv 


ice facilities, and service-priority sy* 
tem 
Many 
not yet solvable by analyti 
olvable by 


particular, by use of Monte Carlo 


complex waiting-line prob 


lem pro- 
cedures are imulation, 
pro 


cedure 


It should be emphasized, by way of 
concluding, that a whole, real problera 
is seldom encompassed by a model of 
any type 


waiting line, or arn 


inventory, allocation 
other. The 


problem usually involves a combination 


one 
real 
readil 


of these and one or more not 


classifiable. We are a long way from 


the routine application of 
Fach OR 


re idy made 


procedures problem pre 


ents a creative challenge and at least 
Here 


new 


partial charting of new courses 
in lies the fascination of thi 
science to those trained in many 
Herein lie it alnlity to 


be t 


ifea 
ittract 
othe 


another way, the | 


ome ot the mind Irom 
Put 

ion of OR does not lie in what it 
but in the fact that it i 


into what it will be 


being 1 
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OPse0earch and 


TEAMWORK 


How can individuals in industry—particularly engineers, 
mathematicians, scientists, and managers—work together 
more effectively in groups? The answer lies partially in 
ec better realization of the nature of teamwork and a 
knowledge of the reactions and positions of the other 
members of the group. So says a consultant to industry 
who specializes in getting committees to resolve managerial 
problems in a manner far removed from the traditional 
lowest common denominator of the most timid soul among 


the committee members. 


Kiichard Wallen | Creelman Associates, Cleveland, Ohio 


he most obvious advantage of a 
pol lies in the fact that more crea- 
tivity is possible in a group effort. In 
a comple “ problem one must use all 
available resources to locate the area 
which needs OR, to set up the model, 
and to collect the data necessary for 
the problem's solution. Finally, one 
must attend to the actual implementa 
tion of the changes suggested by the 
olution 

There are advantaye in the use of 
a team which are not unmediately ap 
parent unless one considers the emo 
tional side of human behavior, As an 
illustration: During long and costly 
projects, people will encounter blocks 
and discouragements that lead to 
apathy or resignation. Anyone fa 
miliar with any kind of research 
activity will recognize this, It is now 
believed that it is easier for peopie to 
face periods of discouragement if they 
are welded together so that they can 
provide emotional support for one an 
other. If teams are used, a long re 
search project can continue without 
losing the creativity of an individual 
hecause he happer to be disturbed t 
i given moment 

The idea of using people to help 


GOAL 


ENGINEER 


SCIENTIST 


MATHEMA- 
TICIAN 


Fig. 1}. “Team approach” so-called 


develop new ideas is not new. There 
are a number of different ways in 
which this may be done. Figure 1 is 
a diagram of one way in which it 1s 
being done. This is a one-to-one rela- 
thon hip An executive needs to make 
a decision, solve a problem, or get an 
idea. Typically, he will consult the en- 
vineer, the scientist, the mathemati- 
cian, and others, one at a time. But 
this is not a team. This is simply 
cashing in on the ideas of separate in- 
dividual The total amount of influ- 
ence and stimulation possible is very 
small. This arrangement has been 
called a “team approach,” but it is not 
© in reality, as will be shown. 

Figure 2 is a diagram of the type 
of communication which characterizes 
a genuine team approach. The four 
different geometrical figures show four 
different personalities who are going 
to unite into a team. The lines show 
the interconnections possible between 
the people on the team. The oppor- 
tunity for interstimulation, for sharing 
of ideas, for creativity, for emotional 
upport, and so on is tremendously 
increased, This is one of the marks of 
a team as opposed to a group of indi- 
viduals 


EXECUTIVE 


ENGINEER MATHEMATI- 


SCIENTIST 


Fig. 2. Genuine team approach 
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The basic requirement for a gen- 
uine team is that it share a commit- 
ment to a common goal. It is neces- 
sary, however, for any group that 
really wants to form a team also to 
take into account the individual needs 
and personality of each member of the 
team. We cannot require conformity 
in all respects from every individual 
The minute we do that, two very 
destructive things happen: we lose the 
uniqueness of the individual contribu 
tion, and we lose a team member 
Suppose one individual on a team 1s 
easily insulted. This fact must be un 
derstood by the other members of the 
team, and arrangements must be made 
to deal with it. If they dismiss his 
contribution and simply call him “tem- 
peramental,” they reject one part of 
the resources they need. He will not 
commit himself to the total task of the 
team. How is he to be dealt with? 
There are no ready answers for this, 
but there are ways through which such 
people can learn to work with others 

The third thing that must be true 
of a genuine team is that there must 
be full, accurate communication among 
the members. They must feel free to 
peak to one another Frequently, 
when an executive calls people in and 
asks for their opinion, no sense of 
freedom is established. The end result 
is that they do not give all they could 
possibly give. This is reminiscent of 
a story about the Hollywood executive 
who told a group of new executives 
that he wanted no “yes” men among 
them. He added, “I want you fellows 
to be able to say no to me even if it 
costs you your jobs.” That is no way 
to promote free communication 


Team Problems 


What are some of the difficulties 
OR teams face? They happen to be 
peculiar because a true OR team is 
formed of scientists, engineers, and 
management. One of the difficulties is 
the difference in vocabulary. The ex 
ecutive does not speak the same 
language as the mathematician, and 
the two may have trouble explaining 
themselves to each other. 

Another factor that causes difficul- 
ties is that commitment to the goal 
of solving a common problem may be 
only on the surface. Actually, people 
may have personal goais that they are 
trying to reach, too, One man may be 
much interested in getting his work 
published. Another may be equally in- 
terested in getting a promotion. Hu- 
man beings are complicated; they do 
not always tell all the goals they have. 
Indeed, sometimes they do not even 
know themselve These individual 
goals may actually interfere with the 
total teamwork approach. One must 


Ay 
4 \ 
| GOAL 
@ 
EXECUTIVE e () 
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work out which indi- 
vidual goals 
same time that the group goal is being 
this 1 


ght believe 


techniques by 
can be realized at the 


reached In many instance 
more possible than one 1 

his team 
another difficulty. We live in a so- 
iety that is 
We have 
where grades are given on the basis 
In teamwork 


approach must face still 
individually competitive 


been brought up in school 


of our individual efforts 


we have a cooperative society, and we 
omething that we have 
One ol 


itself is 


are reversing 
all been brought up to believe 
the ways this training show 
in “idea possessiveness”: “I want to 
get credit for my own ideas, not give 
This problem must 
because it is true that the 
team must function in a world where 
ideas still 


Sut it is also 


them to a team.” 


be lac ed 


the individual 
that 
there will be 
be labeled 


as belonging to any one person 


pay oft tor 


true when we 


ope rate a a team, ideas 


emerging that cannot truly 


Solutions? 
How can 


these difficulties 


some ot 


in building an OR team of manage 
ment and scientists be resolved? First 
we need, for such teams, skilled and 
democratically oriented leaders who 


help this kind of group 
Such leaders do not 


know how t 
find its own way 
try to persuade a team to adopt their 
point of view but rather to help it unite 


and direct itself. This is something 
which one doesn’t learn by reading 
books. It takes special training and 


experience 

Second all team members, at some 
time, must learn to accept the reality 
of personal feeling. Gradually, they 
must find ways in which to bring per- 
sonal feeling out into the open. Only 
if this is done can people unite in a 
reasonably happy relationship. 

Finally 
cinating developments in the study of 
must 


and this is one of the fas 
small groups—the team learn 
how to study its own problem-solving 
behavior. One can teach teams to be- 
come self-steering in a sense by get 
ting them to ask, “What's happened to 
the last half hour? Why have 
we bogged down?” 

It is of prime importance to recog 


us in 


nize that a team is a great deal more 


than a collection of individuals 
It has its own emotional side as well 
as an intellectual side. Unless the emo 


tional side of the team relationship is 


taken care of, the intellectual side can- 
not go ahead OR methods now 
available permit u elf-consciously 


to build more effective teams than ever 


before 


Presented at Aj.Ch.E. meeting, Pittsburgh, 
Pennsylvania 


An Opsearch study helped International Minerals and Chemical get 
the most out of this $1 million dragline with a 17-yard bite on a 


185-foot boom 


OpPsearch — 


A MANAGEMENT 
POINT OF VIEW 


Thomas M. Ware 


A n operations research study, started 


several years ago by International 
Minerals & Chemical Corporation, re 
ulted in a marked improvement in 
operating efficiency of the world’s larg 
est dragline used in stripping pho 
phate rock for fertilizer production in 
Florida (1, 2, 3). This study, and 
others which followed, have led to an 
appreciation of some of the problems 
management faces in OR 
tudy started and in putting the result 
to work in industry. The 
this article will be to describe 


getting an 


purpose ot 
ome ot 


these problems, and these situations 


Dragline and Human Relations 


Returning to the case of the 


line | niny nagement 
that it ble to iv 
rease the t t these large 
in hve p orect 
eval th the pre the entire 
vorking space the operator, | 

h cr trol ind b 

ern instrumentation (4 This wa 
i major job: however, the operator 


Mr. Ware is administrative vice-president of 
International Minerals & Chemical Corporation 


International Minerals & Chemical Corporation 


Chicago, Illinois 


now has a much pleasanter job, and 
he can run the machine better 

W hile this study, the 
consultant employed for the job di 


would be possible to 


working on 


covered how it 


increase the cubic yards mined each 


day by changing the sequence of me 


chanical move of the machine An 
OR project wa approved and the 
pecial staff group, working with the 
consultant, went ahead with formula 
tion of the problem and its solution 
lo the amazement of 1.M.C. group 


we ended up w th a three page tor 
mula contaimmn twelve variables 
(after eliminating many more)—a 
formula that could be solved only by 
the most ilvanced electronic com 
puter then available The computer 

olution then had to be translated int 
tables and charts for daily use to ob 
{ 1 pre ed economic optimum pro 
uction rate The next tep wa to 


oduction learn the use 


i the me nstructio ind chart 
Other articles printed in this issue 
describe mathematical models and their 
! but the pomt to be empha 
zed here the ries of human rela 
tio problen that were to become a 
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Communications Hitch 

The necessity for revising the cab 
and the controls had made the con- 
sultant and the staff engineers accept- 
able to the operators and local man- 
Therefore, when the time 
undertaking scheduling 
already 


agement. 
arrived for 

study, there 
acceptance of the people who were 
define and select the 
variables, and to set up the equation 
to represent the system. This was a 
hard job. The study group had 
about models and the inter- 
and the consultant 
headaches of 


was some 


needed to 


slow, 
to learn 
action of variables, 
had to learn about the 
day-to-day operation. 


WHY WE NEED 
OPERATIONS RESEARCH 


From my own experience | believe 
OR will become one of the truly 
powerful management tools for un- 
raveling modern business complexities 
Its place in business, as | have seen 
it, comes from the need for scientific 
support for today’s management de 
cisions particular, that 
result from modern competition. The 
generations before us did quite a job 
in order to produce 4 product, to pro- 
duce it in just hundreds or thousands 
of units. Today's generation is con- 
fronted daily with production in terms 
of millions of dollars and billions of 
units. To me, OR has today most of 
its applications because vague rules 
of trade and hunches can't apply to 
situations of such complexity. There's 
too much at stake. 

The real function of OR, | believe, 
is putting a new perspective on the 


decisions, in 


relationship of the parts to the whole 
That doesn’t mean the same old parts 
that have always been there; when 
you get an OR team together, you find 
parts that people have previously been 
unable to categorize. Or you may find 
that these parts take on different char- 
acteristics those you've known 
before. OR brings 4 new perspective. 
Edison was wonderful. His tech 
nique was to get a solution by trial 
He produced some pretty 
nobody questions that 
We must today go on from there 
that’s our heritage. We must examine 
the system, look for the optimum solu 
tion and continue to improve as we 
go along. That means not only using 
a scientific approach, but also putting 
some pretty hot talent on the job 


from 


and error 
fine solutions; 


collected and 
results 


Finally, the data were 
run through the computer, the 
being put in usable form in a volumin- 
ous report which I received. At this 
point there was made an almost fatal 
mistake. I was busy and handed the 
report to one of our executives, asking 
him to review it, expecting he would 
do a thorough job of introduction so 
that the operating people could under- 
stand and interpret it. Well, 
so he just handed them the 
lid blew off, and 
decided he was 


he was 
busy also, 
report Boom! The 


one of our key men 


going to quit, right then. He clearly 
regarded all the fancy theory as silly. 
The interpretation was missing. The 
basic understanding was missing. The 
motivation to use the report was 
needed badly. Finally, resurrection 
was managed, and that man, who had 
been with us for twenty has 
subsequently played a significant part 
in many of the OR projects. As a 
he has come up with 


years, 


matter of record, 
certain ideas that have evolved in this 
particular area. This example serves 
to illustrate how staying on top of the 
job is vital and so is following through 
until the results are part of day-to-day 
practice. 


Probably more than any one thing, 
successful application of OR depends 
on a liberal attitude and a human ap- 
proach. That combination is the com- 
mon denominator for all the OR work. 
OR tries to clarify relationships—re- 
lationships that make up a complex 
Management has to have the 
open-minded attitude. 
or there will be 
OR needs 

question, 


situation. 
questioning, 
This is fundamental, 
no research on operations. 
freedom to wander, wonder, 
experiment, and to ponder causes and 
effects. 

Summing up what has been covered 
so far, OR may be termed a science 
applied to complex management deci 
sions. It means looking for unusual 
and different things that have 
escaped us—by teaming up with spe- 
cialists. OR is aimed at keeping the 
research mind creative and effective; 
at developing and introducing new 
ideas; at the areas of experience and 
vague hunches, the areas which are 
often talked about as management pre- 
rogatives. Courageously, OR aims at 
questioning management decision proc- 
esses; hopefully, OR strives to push 
ahead mental frontiers. 

With anticipation of some questions 
which are correctly raised as a com 
pany seriously considers going into 
OR, the following are asked—and an- 
swered—as an aid to the reader: 


clues 


Should You Hove OR? 


Large companies with people who are able 
to understand and grasp its meaning and want 
to put it to work would be well advised to 
start developing their own team internally. 
Success requires aon open mind in top man- 
agement. This must be bocked up by en- 
covraging a few people throughout the or- 
ganization to continue internal education and 
help prepare receptive attitudes for the larger 
projects as they come along. 


Consultants—Do You Need Them? 


Consultants move you much faster; they give 
you good guvidonce to help train people 
They're stimulating, and, of course, have the 
additional advantage of being outside, and 
are therefore more objective. Then, too, a 
clever management can get things done with 
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consultants that would be much more difficult 
with only their own people. Be coreful of the 
qualifications, however, of people chosen as 
consultants. 


Do You Have an Objective? 


One has to have an objective clearly in 
mind—the spark of an idea somewhere—o 
goal. Some plan is a must. Be very sure of 
yourself, and that you're going to push oa 
study and stick to it. There is no half-way 
effort permissible in this field; it takes real 
determination to do an OR job right. OR 
should not be used just for the sake of keep- 
ing up to date; it's amazing thot even today 
there are some who feel they have to hove 
OR —and other developments for this reason. 


Can You Use Staff Help Effectively? 


A company today has many different staff 
functions, and bringing each in at the right 
time and the right place and having each do 
its part is really quite a job—let alone trying 
to bring in some brand new idea that threot- 
ens to do all the things thot the OR people 
are talking about. One should be continually 
alert to the sound reasons that often lie be- 
hind resistance to stoff ideas. Bet if your 
company can use stoff help now, they are 
more likely to tackle an OR job well. 


Are You Ready to Follow Through an OR 
Project to the Stage of Using the Results? 


If one gets into OR work, it should be on 
the basis of being prepared to interpret the 
results in a way that will build confidence. 
One can’t just give the rest of the organiza- 
tion a formula. it seems likely that others 
may be faced with a situation as | wos one 
time when | had to bring in all our top brass 
from Chicago and everybody above a certain 
level in the rest of our organization to take 
them through a derivation of the three-page 
formula referred to earlier and make it 
possible to follow each step of its derivation 
so thot at least they could say, “Well, now | 
understand how thet was done.” Then they 
hove the basis for accepting it, which enables 
them to have confidence in using it. Admittedly, 
undertaking such interpretation takes a cer- 
tain amount of covrage- real courage. 


What Is the Level of Maturity in Your 
Organization? 


OR is not for organizations mode up of 
boys trying to prove *hat they ore men; nor is 
it for organizations that are unable to see the 
need for change. A mature organization is 
one where ple can freely 
share ideas without fear, " where new ideos 
can be examined objectively. Sometimes the 
first step in introducing OR will be to get 
management to take a good look at its present 
decision-making process and to build a team 
spirit. One of this new science’s most interest- 
ing qualities is that it sometimes appears to 
take an OR project to _ management grow 
toward real maturity. 


Literature Cited 


1. Dunlap, Jock W., and Herbert H. Jacobs, 
J. Operations Research Soc. Am., 3 (1) 
20-33 (February, 1955). 

Ware, Thomas M. (Part II), Jock W. Dun- 
lap and Herbert H. Jacobs (Part Ii), 
Eng. Mining J., 156 (8), 75-63 (Avu- 
gust, 1955). 

Solow, Herbert, 
(February, 1956). 

Ramsey, R. H., Eng. Mining J., 
72-77 (April, 1954). 


Fortune, 53, 128+ 


155 (4), 


7 
| 
4 
| 
1 
ff 
; 


TIAL BONING PONT FF) 


ver a period oO! Six years, operations 
0 research has been used to study 
and make recommendations on varied 
activities of Standard Oil (Ohio). For 
example, such diverse operations as 
product quality, crude oil production, 
accountability. safety, and maintenance 
have been studied and affected as a 
result of the work of the operations 
research group 


Organization 


At the men on 
full time comprise the group. Activi- 
ties are conducted informally by teams 


present time tour 


ranging from two men to as many as 
twelve in cooperation with the existing 
For ex 
largest group at this time 


organization of the company 
ample, the 
is working on the problem of safety; 
it comprises two men from Operations 
Research, four from the Home Office 
Industrial Relations Department, and 
the refin 


six safety from 


eries 


engineers 


General Activities 
PLANNING AND FORECASTING 


To study planning in purchasing, 
transportation, and utilization of crude 
oils, linear programming methods were 


set up. Experimentation with these 
methods has been carried out for two 
years. Several results have evolved 
from this study. First it has been 


helpful in indicating where operations 
should be improve the 
profitability of the system. Also it has 
shown that inability to predict opera 
tions the 
which can be obtained. Consequently 
a large portion of the work is con 
centrated now on 
forecasting problem on which 
cal methods have been helpful in meas 


changed to 


accurately limits profits 


the data system and 


tatisti 


Fig. 1. Varnolene—1.B.P. vs 
flash naphtha rerun unit 


OPERATIONS 
RESEARCH 


OPsearch in 


PROCESS ENGINEERING 


Arthur R Klingel., Jr 
and Claude L. Cornett 


uring and improving forecasting abil 
ity. lime series analysis and various 
forms of 
have been used 
prove ability to predict operations 
rhe work being done on the prob 
further illustrates the 
broad scope of application of 
methods lraditionally, the 
accident has been the accepted measure 
Probability 
control 


analysis of variance also 


in an attempt to im 


lem of safety 
these 
lost-time 
of safety performance 
theory and 
helped demonstrate why this measure 


As 


improved 


statistical charts 


was inadequate in the short run 
result, 


measures of 


more itive, 


effectivene 


sen 


were de 


veloped by the safety engineers, and 
control charts now are used universally 
to measure salety performance, Sam 


helpful in an 
the 


pling also has been 
the 


safety problem. By 


approac h to entire 
thi the 
group has learned that efforts to stimu 


alyzing 
method 


late interest in safety have been effec 
tive; and tlat analysis of jobs for 
hazards has been less effective. Fur 


ther, it has shown through this method 
that differ 
greatly in their appraisal of safety vs 


management and worker 
time or inconvenience to take preven 


tive action. Besides leading to im 


proved measures of performance 
safety studies have helped guide the 


total approach to the problem 


Maintenance 


have 


Basic 
dealt in a helpful way 


studies in maintenanc 
with problems 


of equipment failure and piping-corro 


sion rates A present aim is to 
schedule necessary replacement, based 
on the probability of failure, of all 
piping equipment in the refinery \ 
routine statistical calculation will be 
made eventually on a computer for 


70,000 pipes in the refineries 


The Standard Oil Comp 
Cleveland, Ohio 


y (Ohio) 


Statistical methods and sampling 


have been helptul in two other main 


tenance problems. For example 


storehouse inven- 


lerks 
the 


determining 
the 


a in 


tories and number of 


needed to di pense goods at 
storehouse window 
b. in measuring and comparing meth 
ods for predicting time required by 


an individual craft on a given job 


Case Histories 


NAPHIHA RERUN UNIT CASE STUDY 
for 


yiving 


In this case, a distillation unit 
light product 


vield 


two had been 


erratic quality 


attempt 


low-volume and 
refinery 


statistical 


a number of years 
decided to 


and invited the opera 


over 
finally 
control method 
tions research group to join the team 
tackling the problem 


At the beginning of the project, 
members of the team intuitively felt 
that the problem was one of control 


rate of the two major 
from the 


known commercially 


of the drawoft 


product stream unit. These 


two product ire 


as Varnolene and D. C. Naphtha be 
fore the equipment wa purchased to 
control these rate it was, however 
wreed to determime vhat such equip 
ment could sccomphi h A factorial 
experiment to study the effects of these 
and other factors wa conducted bh 
the plant lable 1 illustrate the ex 
perimental design selected «lk 


known as 


sign i complete factoria 
in which all combinations of all var 
able ire run For ‘ xample the tw 
product were run at both hig! in 
low-drawoff rates. D. ¢ it the hig! 
and low rate is ru th Varnolene 
high, and D. ¢ it high and low te 
is run with Varnolene low I} 

done to measure any teract ot the 
variable upon one inothe i thie 
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influence the results, Ordinary tests 
in which variables are changed one at 
a time do not measure this phenom 
enon 

All combinations of settings were 
repeated, as setting A and setting B, 
to measure the variability in the unit 
All samples were carefully split and 
sent to the laboratory “blind” to meas 
ure testing deviations. These splits 
ire called sample 1 and sample 2 in 
the illustration 

Results of this plant experiment in 
dicated the following 


a. Little, if any, improvement could be ob- 
tained by installing control equipment on 
the two drawoff rates at this time. Other 
sources of variation would have to be 
identified and eliminated first 


b. Due to laboratory measurement deviations, 
product centered perfectly in the specifica- 
tion ranges would be passed on all tests 
only 15 per cent of the time. Since control 
called for adjustment whenever something 
was “off spec,” over-adjustment would re 
sult. Therefore, the plant group measured 
their testing deviations and consequently 
instituted an improvement program 


Since the experiment indicated that 
establishment of control on the drawoff 
rates would not be helpful, then other 
factors were considered. For example, 
process engineering personnel located 
improperly operating instruments and 
improperly functioning components of 
the system. Without these findings 
the ultimate results could not have 
been obtained. Thus the experiment 
helped the plant people direct their 
efforts from an area which could not 
prove beneficial to a very fruitful one 

A next step was to examine potential 
relationships between the various qual 
ity characteristics. Figure 1| illustrates 
the relationship, obtained by plotting 
production data, between the initial 
boiling point and the flash point of the 
Varnolene stream lest deviations 
would account for most of the varia 
tion around a line fitted through the 
operating data. It was interesting to 
compare minimum and maximum specs 
on initial boiling point with the plot 
of production data. The minimum 
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was 300°, the maximum 310°, with a 
minimum flash of 100° also specified. 
Thus the specs could be considered as 
a box on this chart with operation 
moving back and forth along the line 
fitted through the data. Best perform- 
ance would just cut the corner of the 
box. At this point of best operation, 
the product would be rejected about 
three fourths of the time with any 
test error at all. 

References to the literature on phys 
ical properties of pure hydrocarbons 
and mixtures to check the agreement 
of the initial boiling point-flash re- 
lationship did not give an absolute 
answer, but did indicate the relation- 
ship to be quite reasonable. This meant 
that it would probably not be possible 
to shift operating results so that the 
product would be on specs all the time. 
Hlence the necessity of the upper 
initial boiling-point spec was exam- 
ined, found to be unnecessary, and 
consequently removed. This permitted 
raising the initial boiling point to 
facilitate meeting the flash 


Results of Study 


Figure 2 gives total results of the 


combined work. The upper graph 
shows an average daily production of 
120 bbl./day during 1953, 80 during 
1954, and a rather startling increase 
to almost 300 bbl./day as the results 
of the study were put into use by the 
plant members of the team. The sharp 
improvement in quality variation is 
also shown, Economic appraisal of 
these results indicates that teamwork 
on this small project alone increased 
the income of this refinery substan 
tially 


Lube Stock Rerun Unit Case Study 


In this example the group was asked 
to assist a refinery in operations plan 
ning involving a distillation unit in 
which lube stocks are made. At that 
time the problem had not been care- 
fully formulated, and consequently the 
necessary data had not been collected 
It is believed that the formulation of 
the problem, collection of the necessary 
information, and improvement of the 
information system, were definite con 
tributions in themselves. 

lable 2 illustrates the first phase in 
stating the problem. Six different 
operations, A through F, are most 
practical on this unit. Seven lube 
stocks, gas oil, 50 through 200 viscosity 
neutral oils, and bottoms are made on 
these operations. For each operation, 
varying yields of seven different prod 
ucts are obtained. For example, if 
operation A is run, 23% gas oil, 68% 
100 viscosity oil, and 9% bottoms are 
obtained. Gas oil plus bottoms is called 
slop from each operation. 


The next step in stating the prob 
lem is given in Table 3. Various data 
are given for each product considered 
The minimum inventory (row 3) and 
the final inventory space (row 6) are 
determined on a probability basis by 
statistically measuring past sales fore 
casting errors. Currently the prob 
ability of running out, or over, for 
one product is set at one chance in 
1,000. From these data it is desirable 
to determine the minimum and maxi 
mum amounts of each product that 
can be made during a coming month 
These amounts will be used as limits 
on the production, or the flexibility in 
the monthly run. The minimum pro 
duction (row 4) is the forecast sales 


(row 1), minus the inventory (row 2), 
plus the minimum inventory. The 


maximum production (bottom row) is 
equal to the tank capacity (row 5), 
minus the final inventory space (row 
6), minus the inventory (row 2), plus 
the forecast sales. Thus, the minimum 
and maximum production figures are 
obtained from this table. 

The problem is now one of deter 
mining how much of each of seven 
different cuts should be made from 
each of six different operating plans, 
within the production limits shown, 
so that the amount of slop material is 
minimized 

This problem is solved by a method 
known as the simplex method of linear 
programming. Table 4, giving the 
minimum slop operating plan and 
showing the amount of each product 
to be run in each plan, illustrates a 
typical result. Listed in the bottom 
row are the limiting directions of pro 
duction restrictions. These indicate 
where the tankage is critical and 
where it could be advantageously 
shifted to further reduce the slop 
production. In other words the plan 
calls for the most 50 viscosity oil that 
can be made, and the least 75 and 100 
viscosity oils. The other products are 
within the restrictions. 

The general result of this work to 
date is that it appears to be a helpful 
guide to planning operations. In prac 
tice, minor considerations often arise 
which bring about minor changes in 
plans. An additional result to date 1s 
that the method kas shown the im- 
portance of the forecasting error, since 
allowance for it severely restricts the 
operating plan. Emphasis at this time 
is on reducing forecasting error 
through development of a whole new 
system of prediction. Additional em 
phasis is also placed on checking and 
improving the yield data and establish- 
ing statistical control over the opera- 
tions. These improvements will make 


the planning as realistic as possible 
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Product 


A problem common to those factory operations in which many products are 
manufactured on one machine is the concern of the accompanying article. 
It is desirable to study methods of arranging products for manufacture on 
such a machine in the most economical fashion. In an investigation of the 
problem, a close relationship can be found with other completely different 
problems, and it is possible to modify the mathematical approaches used on 
them and to devise a calculational procedure that leads to a solution of any 
particular case. The solution can give one the best schedule, with resultant 


Fig. 1. 


n the manutacture of coated abrasive 
| products, the Carberundum Com 
pany employs several large and expen- 
sive machines which perform several 
sequential operations on the product. 
Because of the large number of pos- 
sible raw materials an! processes, 
numerous products can Le made, of 
which 2,000 are presently manufac 
tured, In changing from product to 
product, both labor ar! lost materials 
constitute an expense, the size of which 
depends on the old and the new prod 
uct. Change-over time has required 
more than half the available machine 
time. 

At any one time, about 100 different 
products can be stated as requirements, 
The problem is to arrange these prod- 
ucts in the sequence that will minimize 
change-over costs. It was found that 
the problem could be formulated as the 
“assignment” problem (3), which is 
a variation of the transportation (1, 5) 
and travelling salesman problem (2). 
Small scheduling problems can be 
solved by simple techniques, and larger 
ones by a variation of a routine that is 
adaptable both to manual and machine 
computation. Savings of $10,000 to 

20,000 a year are expected. 


Multiprocess Machine 


In conformance with Carborundum's 
policy of supplying all abrasive require- 
ments, the company makes a variety of 
coated abrasives, that is, sandpaper 
and abrasive cloth. Such material is 
made on rather large machines, the 
building costs of which approximate a 
million dollars. The machines are 
tended by a crew of about ten men and 
the machine reliability is high enough 


* Mr. Marshall is now with Arthur Andersen 
& Company, Chicago, Iilinois. 


significant savings in crew time, machine time, and materials. 


that breakdown is not a serious factor. 
These machines are actually several 
machines in one, that is, each performs 
several immediately subsequent oper- 
ations. For the purpose of illustration, 
each machine has been represented as 
performing four processes, each of 
which can be done in several different 
ways as shown in Figure 1. Adding 
to this the choice of the raw materials, 
here shown with twenty kinds of one 
and forty kinds of another, one arrives 
at an enormous number of possible 
products. This number, is in fact: 


20 x 40 6* 3k 6x 3 = 259,200 


and of these, about 2,000 are actually 
made. Even this is still a fairly large 
number. Each of these products dif 
fers from the others in one or more 
types of processes or raw materials 
used. What created the problem in 
question was this: in changing from 
one product to another, one raw ma- 
terial, one process or several of each 
of these must all be changed, and 
these change-overs were time consum- 
ing and costly. The change-overs 
amounted to about half the total ma- 
chine time, and with several machines 
with large crews, the labor involved 
was in itself expensive. In addition, 
there were losses in start-up (that is, 
material which was run before the 
processes were adjusted) and losses of 
raw materials when these were 
changed. The total annual change-over 
cost, then, was something in excess of 
a quarter of a million dollars. 
Generally, at a particular time there 
existed a list of, say, 100 products, 
with the quantities of each, that cculd 
be stated as requirements of the next 
manufacturing period and it was these 
that must be arranged in the best 
order. Serious thought of course had 
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been given already to minimizing the 
change-over costs by experience and 
empirical methods, but without further 
analysis, it was impossible to tell how 
well that method of scheduling per- 
formed. 

It turned out that the formulation 
of the problem suggested a solution. 
First the data were laid out in tabular 
form, as shown in Figure 2, where the 
quantity C includes the crew time, ma- 
terials lost in start-up, raw materials 
lost when these are changed and any 
other costs that occur with this change- 
over from product m to product n. 
Notice that machine time is not in- 
cluded since this cost is fixed and 
would not enter until the machines 
were operating near saturation. 

Such a table for all products 
would be large indeed—2,000 x 2,000, 
or four million entries. However, 
100 products can be handled, and 
a table of this sort would have all 
100 products at the top, and again at 
the side, and an entry would be the 


i 
A eeeeeIM 
A 
at) 
Fig. 2. 
Say 


IN A MANUFACTURING PLANT 


cost Of changing trom the product at 
the top to that listed at the side. 

\ small example of such a table is 
that shown in Figure 3. The circled 
entry indicates that a 
units (which might mean $70 or $700) 
would be changing 
from product D to product B. The 
forbidden since 


cost of seven 


encountered in 


diagonal elements are 
changes from one product to itself are 
In case one wished to 
minimize change-over the 
table would be hours or 


not considered 
lime, Say, 
entries in thi 
minutes, and the same procedure would 
be followed. 

With a table like this, 
to evaluate the change-over 
any particular sequence of manufac 
ture, for example, to evaluate a 
sequence A,C, B,D, F, E,A,C,B... 
one would circle the A to ¢ 
to B, to dD, and 50 on, as shown in 
The sum of the circled en- 
tries, this would 
be the cost of continually maki.g the 


it is po sible 


cost ol 


entries 


Figure 4 
which in case is 27, 
products in the sequence given and re 
peating this indefinitely 

It can be seen that a sequence like 
that 


equem 


this requires one entry and only 


one entry be chosen in each row and 
column, that is, each product goes to 
other (in this case 
i and there is one entry in the 


pre 


only 
only to . 
E column), and each product 1 
ceded by only one other (B is preceded 
by C, hence only one entry chosen 1 
the B row). 

If these products 
made continually in thi 
is, if the were 
run once and then another set « 
scheduled, 

slightly, by 


one 


not to be 
that 


were 
sequence 
sequence going to be 
i prod 
one must embellish this 
tart” 


hown im 


uct 
dding 

array adding a 

column and a “finish” row a 


This column and row were 


Figure 5 
idded = tor 
many cases have equal entries a 


completene and may i 
how 


here, indicating that it costs no more 
to start or tm h 


another 


produ t 


with one 

Any particular 
sequence of manufacture can be eval 
and the cost of the 
shown in the figure 1 
Again it can be 


seque nce 


than with 


uated as betore 
chedule 
units. 
valid 


twenty-tour 
een that a 


that only one entry be chosen in each 


requires 


row and column 
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first into the mallet 
be done by inspection or by a trial-and 
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and econd 
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sin, that 
column 
For 
Fig. 3 Fig. 4 . 
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possible be ubtracted each 


trom 
column without creating any negative 
that i ubtract | 
3 from column B, 2 from 

Results are 
Inspecting the 


number 


column A, 
column C, and so on 
hown in Figure 6 


rows reveal 


that nothing can be sub 


tracted trom any of them. Again, it is 


desired to choose minimum 
(0 i po 


and row. By 


entrie 
ible), one in each column 
considerable trial and e1 
to find the 
figure, 
unit (a 


ror it 1s possible equence 


circled in thi: which will cos* 


ixteen with 


compared 
twenty-four in the previous example), 
ind is the this array 


lf it were not pos ible to obtain a 


minimum for 


valid sequence with the use of only 


zeros, one would use a minimum of the 


remaining entries that would work 


Thi 
n small 


ort of thing is only practical 


cheduling problems. [t i 
possible to have problems with 100 
products or 10,000 entries in a table 
uch as this. These 


to solution by- inspection or trial and 


are not amenable 


error and, in fact, one can get into seri 
uch an 
sort 


ous difficulti« in 
Problems of thi 
cently 


attempt 
have only re 
approached solution, and they 
are found in the literature under the 
name of “Transportation,” which is a 
impler case of the general linear pro 
gramming problem, and “Travelling 
Salesman” problems and “Assignment” 
which are in turn a simpler 


case of the Transportation. An orderly 


problems, 


election routine has been developed by 
H. W. Kuhn (4). Although the 
“Hungarian Method” is simple, it will 
be covered only briefly here 


The Hungarian Method 


The method given in Kuhn’s article 
contains a routine of six or seven 
mple steps each of which involves at 
most addition. This routine is applied 
over and over again, and each applica- 
one measurable closer to 
The steps 
modified somewhat to fit this particu- 


When it is 


problems by hand, it 


tion bring 


the solution have been 
lar problem necessary to 
do these takes 
me man in the neighborhood of one 
to work out such a solu 
tion for 100 products once all the data 
ire available to him. Since 100 prod 
month to 


to two week 


one run, it 1 


possible to keep up with the operation 


uct require 
The method given in Kuhn's example 
olves the assignment problem where 
is the problem at hand is a more com 
plicated case of the travelling sale 


nan. The solution to the assignment 


problem does give, however, a set of 
chedules that can be combined 


complete 


herter 
into a nearly 


chedule 


optimum 


tecause of the large amount of time 
required, manual scheduling is not very 
practical for most large problems. It is 
possible to propose alternatives to con 
tinuing manual scheduling 


1. The solution to several problems will reveal 
any general principles that ought to be 
followed in scheduling and the application 
of these principles to the day-to-day 
scheduling may bring one so close to the 
optimum that further refinement is not 
necessary 
The method of handling large schedules is 
fairly adaptable to large-scale digital cal- 
culating machinery to the extent that one 
could present to the computer only a list 


F Start 


of the products to be manufactured and 
within one to two hours of computer time 
one would receive a set of optimum and 
near-optimum schedules 


Dollar savings to the 
question have only been 
Previous studies in the travelling sales 


company in 
estimated. 


man problem have indicated savings ot 
about 30% by use of these techniques 
A 13% 


has been 


reduction in scheduling costs 
demonstrated and can be 
reasonably expected in the future. This 
amounts to $32,000 a 
Further, the productivity of the ma- 
chines will increased by 
this same With the in- 
creasing demands, this may make un- 
necessary in the near future the pur 
chase of additional machines at a price 
than million dollars 


some year 


have been 


percentage. 


of more one 
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Here is a straightforward account of 
how Operations Research methods and 
techniques are gradually being intro- 
duced at the Texas Division of the 
Dow Chemical Company. These actual 
case studies should be of extreme in- 
terest to every chemical engineer who 
has been wondering about the pos- 
sible application of this new ano- 
lytical tool to the problems of his 
own company. 


| je “whole systems” approach has 
not yet been adopted at the Texas 
the Dow Com- 


Division of Chemical 


pany Ihe authors, who studied Opera 
tions Research methods at Case and 
M.1.T., believe that much can be ac 
complished on a smaller scale in the 
sense that one must learn to creep 
before walking or running. The fol 
lowing four cases are examples of 
ipproaches which have been carried 
out at Dow. They range from the 
fairly simple concept of probability 


and the place it should have in our 
thinking to the more complex Monte 
Models. The au 
that, the 
vorth to man 


Carlo and Inventory 


are convinced once 


method has proved its 


thors 


agement, their effort will be expanded 


to include system-wide examinations 


Case ds 


This case originally started out as 
in application of the light-bulb-re- 
placement type problem It 
some fairly expensive cast iron batch 
Failure of 


involved 


reaction vessels these 


vessels generally resulted in extensive 


damage to the supporting structure. 


In view of the large cost associated 


with failure, it was desired to deter 
mine an optimum time for replacing 
the equipment; this determination 


the break- 


would minimize the sum of 
uge and the resulting expenses. The 
life distribution curve for the equip- 


ment 
had 
time basis, 
in terms of the light-bulb-replacement 
for re 


was approximately normal and 
a standard deviation which, on a 
was very large. However, 


approac h, an optimum time 
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Iho 


placement was estimated opti 


mum time was found to be of neg 
ligible practical value in view of the 
ratio of new equipment and failure 
costs and because a rather small frac 


tion of equipment remained after th 
optimum time 
In an analysis of the data on equip 


ment failure distribution, it became 
readily apparent that one of the more 
serious aspects of the problem con 
cerned the timing of the replacements 


Because the failure distribution was 


so wide, failures had been considered 
to occur in an extremely erratic and 
unpredictable fashion. No matter how 
carefully replacement ordering was 


done, the new vessel inventory pattert 
always presented a feast or famine 
aspect. This was especially true if 


the sales pattern changed drastically 


Breakage is a function of cycles and 


thus of throughput. However, in a 
probability sense the failure pattern 
seemed quite definite rather than 
erratic; hence, an attempt was mad 
to predict the number of failures that 
would occur in some definite time unit 


It was intended that 
replacements would be 


ol these predicter 


uch as a month 
cheduled then 
in anticipation 
failure 

Since the starting point in the lives 
of the 


of equipment to the next no 


equipment varied trom one 
piece 
simple analytical approach was avail 
for making these 
the Monte ¢ 


terms of 


able 
therefore 
was adopted, ir 


following approach was used 


1. Each reaction vessel listed with its 
usage up to some definite dote 

2. A number from the some distribution as 
the failure distribution was selected at ran 
dom and applied to each reactor 


wos 


the 


lf the number was larger than 
existing life, the difference between 
the random number chosen and the 


how 


usage represented an estimate ot 


h more service would be obtained 


that 


piece ot 


failure. If the 
uld be re jected and 
The 


estimated as 


from particular equip 


ment before number 


was smaller, it we 


1 new elected extra 


capacity betor failure 


above was converted to a time basis 
production rat was taken into con 
sideration im the conversion This 


process of random number selection 
was repeated for each piece of equip 
ment in turn, and then for all pieces 
of equipment, each taken individually 
i number of times 
lime-of-failure data computed by 
this Monte Carlo technique gave an 
expected failure distribution for the 
coming mont! For example, the ex 
pected number of ftailure for the 
next nth rhit he two vitl a vari 
ance such that one could reasonably 
expect one to three failures ind 4) 
on tor ensui month An ordering 
ystem based on these wedicted fail 
ure i et up was 
cheduled t irrive wfore these tail 
ure eccurred that repla ement 
were immediately ivailable At the 
ime time, th procedure maintained 
in optimum dollar-value inventory of 
new vessel Prices from the manu 
facturer were reduced because now he 
had a year patter n vhich to 
chedule | own productior Com 
parison of predicted and actual fail 
covering a period ot about one 
ear agree well within the limits of 
error of the data generated by the 


Monte Carlo ipproac h 
discussed by no means 
Operations Re 


The case just 


con ple te 
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Table 1.—Cost Estimates for Various Program Combinations Designed to Increase Plant Production 
Increased sales value equivalent to $150,000/month ot completion of successful program. Coded Date. 


Probability 
Probability of of failure 
success in ob- of program 
taining de- Time required to obtain 
gram sired extra toinstalland Total delay desired 
combi- capacity test program if program capacity 
nations Pp, N, fails (1 — p,) N,L, 


1 0 0 1.00 $150,000/mo. 0 
Ol $900,000 tota! 


0.75 750,000 
900,000 


Value 
contri- 
buted to 
next pro- 
gram 


Value of 
lost pro- 
duction 


Program 
equipment 
cost 


Pro- 
Calculation of probable cost = C, + 


N,L, + (1 — p,)(C, + (soo 
below for definition of terms) 


= $150,000/mo. 


$1,575,000 
total 


$675,000.‘ 900,000 


100,000-+ 750,000-+- 
.75(675,000-}-900,000) = 2,030,000 


0.75 700,000 $170,000 


900,000 125,000 -+ 900,000 -+- 
-75(505,000-+-900,000) = 
170,000 
180,000 -+- 1,050,000 -+ 


-3(505,000 -+- 900,000) 


2,078,000 
0.3 1,050,000 


01 900,000 
1,696,000 


equipment cost of first program of combination PROGRAM DEFINITIONS: 


number of months to install and test first program 
value of lost sales per month during first program 
: probability of success for first of program combinations 
probability of failures of first of program combinations 
equipment cost of second program of combination, that 
is, the cost of second program less value contributed 


Do nothing and operate at existing capacity. 
Modify existing reactors by making change A. 
Modify existing reactors by making change 8. 


Add additional process equipment. 


by prior program 


number of months to install and test second program 
value of lost sales per month during second program 


search job. However, it points rather 
nicely to new areas that need to be, 
and are being, investigated. For ex- 
ample, the desire is to determine what 
the optimum equipment inventory 
should be in relation to company finan 
cial practices, sales predictions, vs. 
actual sales, and company policy on 
production inventory. ‘This question 
of production inventory brings into 
the picture the optimizing of produc 
tion scheduling. Also it is necessary 
to know something more about the 
vendor's shipment pattern after orders 
are placed. This one item has, in the 
past, come close to causing serious 
shortages in replacements. 


This case can be characterized as a 
“quick and dirty” method of making a 
process change. The nature of the 
problem was this: an operating plant 
could not produce enough to meet the 
new sales demand. Increased capaci- 
ties were possible if sufficient time was 
available to develop various methods 
of improving the existing equipment. 
A quick change could be effected by 
purchasing additional equipment. Such 
a step, however, might have resulted 
eventually in more capacity than 
needed. The cost of lost sales was 
estimated and found to be quite high; 
for this reason the time available for 
deciding what to do was rather shoxt. 


Ihe rather simple approach used has 
been found satisfactory to date. 

First the probability of obtaining 
the desired extra capacity by modifica- 
tions in the existing equipment was 
estimated together with the time fac- 
tors involved. Second the probability 
of obtaining the desired extra capacity 
with new equipment was estimated. 
Third the expected cost of thege two 
alternatives was compared, including 
lost sales, up to the moment at which 
the new equipment would be operating. 

From a comparison with the near 
certainty of success by an immediate 
large capital expenditure, it was quite 
obvious that a great deal of money 
could be lost in terms of sales if one 
of the various alternatives for improv- 
ing the existing equipment capacity 
were adopted and did not materialize 
in the time required. Consequently, 
the additional new equipment was or- 
dered. The new equipment is still in 
the process of being installed, and de- 
velopment work in connection with 
increasing the existing production 
capacities has continued with some im- 
provement in output. However, to 
date, the extra capacities obtained with 
existing equipment have been short of 
the desired capacity to approximate 
the extent predicted. This has justified 
the probability value used in estimating 
the likelihood of obtaining the desired 
capacity with modifications in the ex- 
isting facilities in the time required. 
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1 

2 

3. 

4. Modify existing reactors by making change C 
5 

6 


The value contributed to next program is represented by a 
decrease in scope of second program to the extent shown. This 
is result of some increase in capacity as a result of modifications. 


Also this development work has 
strengthened the probability estimate 
made for the ability of the new equip- 
ment to meet the desired production 
capacity increase. By the use of this 
approach in choosing one of the several 
alternatives, it is estimated that sev- 
eral months have been saved and prob- 
ably several hundred thousand dollars. 
(See Table 1.) 


cose 


The problem here is a typical one. 
A raw material was being inventoried. 
Because of the high potential cost of 
possible shortages, a liberal inventory 
policy was being practiced. However, 
it was thought that some reductions 
in inventory could be made safely. 
Consequently, the problem of making 
inventory of this raw material was 
approached in a series of steps. As a 
first approach the simplest of all in- 
ventory models was used. The as- 
sumptions here are that the inventory 
is increased instantaneously from zero 
up to the optimum level, that the usage 
rate is constant, and that, when zero 
inventory level is reached, the inven- 
tory is brought immediately up to the 
optimum inventory again. In_ this 
model, amounts ordered and time be- 
tween orders are constant. The solu- 
tion in terms of expected optimum 
costs, ordering amount, and frequency 
of ordering are well known. What is 


5 99 W 
TE 3 25 6 
5 99 6 12 
: 4 7 7 13 
5 99 6 
C, 
N, 
(1 — p,) 

{ 

| | 

} 


done, of course, is to balance the cost 
of the money tied up by the average 
inventory against the cost of ordering 
Solution of this inventory problem in 
terms of this simple model indicated 
that existing inventory were 
quite high. 

To be realistic, the model had to be 
modified to resemble the existing situa- 
tion closely 


levels 


Modification involved the 
inclusion of a usage variance a de 
livery variance, and the possibility of 
strikes in suppliers’ plants. Addition 
of the variances due to varying usage 
and to early and late delivery of raw 
material indicated that the existing 
inventory policy was still liberal and 
that it could be cut to approximately 
one-half the nominal minmum in cur- 
rent use without any danger of short- 
Also, a check in terms of 
reliability of delivery showed tha 
shortages of raw material supplies due 
to strikes were rather unlikely because 


ages. 


of the existence of multiple suppliers 
and of multiple plants owned by each 
supplier. 

A solution which was acceptable to 
the operating plants was recommended 


and was adopted by them. This solu 


tion, which was somewhat less than 
an optimum one, was _ tentatively 
recommended at about one-half the 


former level normally maintained as a 
minimum level. Changes in the order 
ing pattern were also involved. 

The following models illustrate the 
approach used in studying inventory 
problems for Case 3: 


MODEL 1 


Uniform usage rate, equal time in 
tervals between receipts of inventoried 
material, no shortage allowed 
Figure 1.) 


See 


ordering amount 


q. optimum amount to order 
time between orders 
t, = optimum time between orders 
T = total time period 
R = requirements in time period T 
C, = cost of ordering one shipment of 
inventoried item 
C, = cost of inventorying one unit of in- 
ventoried item for one unit of 
time at interest rate j 
q/2 = average inventory over time T 
TEC total expected cost 
subscript o refers to optimum 


value 


rec = 
q 
total expected cost of inventory 
policy over time period T 
O(TEC) 
q 2 
0 at optimum q 


CR 
{ 


CR 


TEC, = C, +C, 427 4 2C,C,RT 
2 


Specifying ordering amount q, 


between receipts, f,, is called an inven 
tory policy, and in this case since q, 
and ¢, are specified, the total expecte 


cost is optimum at 7EC,. 


MODEL 2 


Same as Model | except usage rate 
varies in some stable distribution pat 
tern, and 
shortages are allowed 
shipment may 
amounts received are constant. 
Figure 2.) 

C, is the cost of shortage per unit 
of inventoried item. Model 2 can be 
represented as shown ia Figure 3, 


say, a normal distribution, 
Time between 
vary, but 


(See 


receipts 


where do and ¢, refer respectively to 
the optimum average amount of ir 
ventoried material used in an optimum 
where 4, 


average time period ¢,, and 


and ¢, are determined by the use ot 


time 


OPERATIONS 
RESEARCH 


Model 1 


the zero inventory line represents the 
traction of time 
occur if each inventory period started 


at Go By changing the period starting 


inventory to g, 


ot areas 
inventory 


age cost C, is equal to the added in 


ventorying 
extra 


ventory policy is obtained 


mum 


relative to the 


the cost of 


varying Usage 


ny Th 


ure 4 


The distribution area below 


above 
line is such that the short 


cost 


inventory, a 


inventory 


that shortages would 


+ q,, so that the ratio 


and below the zero 


associated with 


new optimum im 
[his opti 


optimum 


policy 1s 


varying usage rate, to 


shortages resulting from 
rate, and to the cost of 
hown in Fig 
| 
s 


Fig. 4. 


x? 


y 


Fig. 5. 
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In the case above, (1-A)Cg=q,Co7 
at the optimum, that is, one can afford 
to pay for the inventorying of extra 
amount q, to avoid the shortages asso 
ciated with (1-A), but if we pay more 
than this, the extra inventorying costs 
will exceed the savings in shortage 
costs, and if we pay less than this, the 
extra shortage cost will be larger than 
the reduction in inve ntorying costs 

Analysis of this 
modification in that the periods start 


model requires 


ing inventory will not always be 
qo + 4, with a fixed time between de 
livery, due to varying usage rates and 
to the dependence of the new periods 
starting inventory on how much re 
mains from the previous inventorying 
period. This modification can be intro 
duced by placing an order timed so 
that, if the average usage rate oc 
curred, the inventory on the next de- 
livery would be Io tq, The time 
between deliveries then would vary 
and would depend directly on the 
usage variance, but the average time 
between deliveries would still be te 

An alternative solution might be to 
order varying amounts at fixed time 
interval ¢,(= t), so that on delivery 
the inventory would be q,+q,. Use 
of either of these alternatives will pre 
vent the tendency of the inventory to 


“walk away” from optimum and these 
alternatives constitute a control on 
inventory 


MODEL 3 


Same as Model 2, except that there 
is a delivery variance, that is, delivery 
of inventoried material does not occur 
necessarily on date specified, but rather 
forms a distribution pattern around the 
specified delivery date. (See Figure 
5) 

The effect of the added delivery 


variance (Figure 6) is to broaden 


the distribution pattern of Model 
2, that is, to increase the proba 
bility of the existence of hort 


ages. The resulting larger area 
under the zero inventory line must 
be compensated for by increasing 
the target inventory of Model 2 from 
do + q,, to Io + 4; + qa, where inven 
tory cost for q, +42 equals the short 
age costs 

By continued summation of other 
inventory variances we would obtain 
Jo + 49, + 92+ + 
each of the quantities q,, 42, 
would have an inventory cost at opti 
mum inventory equal to the shortage 
cost where each g quantity of inven 
tory is generated to compensate for 


where 
qa, etc., 


the existence of variances, v,, Vg, Vz, 


Fig. 6. Explanation of diagrams (a)-(d). 


Diagram (a): Model 2 with distribution of usage placed so as to optimize inventory relotive 
to ordering and inventory costs, and to usage variance. 

Diagram (b): Same as (a) but distribution has been rotated 90 degrees and converted from 
quantity basis to time basis with the average rate of use per unit time for conversion. 

Diagram (c): Same as (b) with delivery variance (1) shown and added to usage variance (2) 
to obtain sum of usage and delivery variance (3). 

Diagram (d):; Same as (c), showing only sum of usage and delivery variances rotated 90 


degrees, and converted back to quantity basis. 


(c) 
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(b) 


(4) 
(A) 


coe 


Analysis 
shipments : 
product were analyzed and customer 
charges made on the basis of the 
The analysis costs were felt 
On the other hand 


frequency of routine 


all shipments of a 


analyses 
to be rather high 
it was felt necessary to analyze all 
shipments since sales were charged 
on the basis of the analyses. Tied in 
with this was the fact that shipments 
were made with specifications on the 
impurities present. It was desired to 
optimize the shipment analysis costs 
I'he analysis frequency distributions 
obtained on the shipped production 
were such that it was evident small 
but important changes in the process 
occurred, since multimodal distribu 
tions were obtained. It was evident 
from analyses of the distribution of 
data within each day that the within 
day variation in the properties of the 
product was rather small and there 
fore analyses of the first shipment 
per day would be adequate for the 
purpose of charging the customer 
However, it also was evident from 
examination of the first shipment per 
day data that the first sample analysis 
would not be adequate to assure meet 
ing customer specifications for sub 
sequent shipments during the day even 
sample was itself 
Therefore, the 


though the first 
within specifications 
first part of the problem of optimum 
involved a quality 
to eliminate the 


shipment costs 
control program 
multimodes from the 
This was done and a quality control 
program installed to maintain a close 
surveillance on specifications. Subse- 
quent analysis of the new distribution 
of data obtained after the quality 
control program was installed indi 
cated that it would be feasible to 
shipment analysis fre 


process data 


reduce the 
quency 
Examination of the distribution on 
which the charges for material shipped 
was made showed that the new an 
alysis variance was considerably re 
duced, and that an analysis scheme 
based on analyzing the first shipment 
each day would result in charges made 
to the same customers for subsequent 
shipments during the day that would 
have negligible deviations from the 
charges based on the actual analyses 
for subsequent shipments on the same 
day. In any case the negligibly small 
deviation of these charges from the 
“true” charges would average out 
rapidly over a few shipments so that 
neither the company nor the customer 
would receive more than was fairly 


due. 


Presented at A.l.Ch.E. meeting, Pittsburgh, 
Pennsylvania 


1 
| 

4 0 
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3) 
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PURCHASING 


PRODUCTION 
PLANNING 
AND CONTROL 


TRAFFIC 


OTHER 
DIVISIONS 


MANUFACTURING 
LOCATIONS 


Fig. 1. Communications flow diagram 


PRODUCTION PLANNING 
—— Ga OPsearch cate study 


H. A. Hash barger and N. L Sample Organic Chemicals Division, Monsanto Chemical Company, St. Louis, Missouri 


Production planning has been under study at Monsanto’s Organic Chemicals areas of manulacturing activity wer 


Division for the past three years with the objectives of reduced manufacturing identified and grouped into logical 
costs, improved customer service, proper inventory control, and a more uni unit The existing organization wa 
form work force at the manufacturing locations. Some important results have assesse! in terms of the desired ob 


been obtained in each of these areas. Thirteen separate manufacturing ective ind a change was found 


locations, producing more than 500 chemical products in more than 1,000 necessary. An operations research ap 
different grades, are involved. The case history discussed in the accom proach of defining and working for 

panying article deals with the establishment of a centralized production ‘olution of the total problem was used 
planning and control group and with the development of improved production = !’roduction p! 


scheduling techniques. the total problem studied 
Up to this time, production planning 


roduction planning ts not new to u had been an individual plant responsi 
bility. The mechanics of handling the 


inning was one part ol 


dustry, to Monsanto, or to it 
It chute \ iried accord ne to plant 


Organic Chemicals Division 


At the large! pliant the planning lune 


e arily a constant companion to pre 


duction. Its methods and organization tion was assigned to a full-time pro 
can be expected to change to corre duction coordinator and h taff; at 
spond with changes in productior the smaller plant t was handled by 
technology product line compat or line Upervisior Per odie ily these 
ganization, financial circumstance rrangement ere modified and aug 
company growth, and other factor mented in an effort to keep pace with 
Organization and methods that were the growth of the division. However 
adequate five years ago may not be 1 compreher e study of the ¢ ' 
fully satisfactory today. Need for is organization showed that it was not 
provement in the production planning idequate to do the job assigned 
methods was recognized in late 1953 Limitations, in varying devrees, were 
At that time, an intensive study wa noted in the following major area 
made of the division's manufacturing 
1. communications between soles and manvw 


organization he function at d maior facturing 
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translation of sales requirements into pro- 

duction schedules 

3. integration of production among plants. (It 
is not uncommon for the various reaction 
steps of a finished material to be carried 
ovt at three or four different plants. In 
addition, many products are produced at 
two or more locations.) 

4. inventory control and inventory level justi- 
fication. 

5. short- and long-range forecasts of row 


material requirements and summaries of 

forecasts. 
6. production scheduling for minimum costs. 
7. efficiency of scheduling techniques. 

The study further indicated that 
these responsibilities should be cen 


tralized in a division-level staff group 


It was concluded that no organiza 


tional arrangement based on plant re- 


JAN FEB MAR APR MAY 


Production Rate Pounds ‘Mont 
laventory in Pounds 


Fig. 2. Case | 


sponsibility tor production planning 
could be exper ted to do as adequate a 
job as a central group. (This should 
not be construed to mean that 


tralized production planning is neces 


cen 


sarily always the best arrangement in 
multiplant manufacturing. Production 


planning organizations must depend 
upon the particular re ponsibilities as 
signed and on the complexities of man 
ulacture, ) 

The Monsanto study 


the establishment 


in 1953 led to 
1954 of a 
Production Planning and Control sec 
tion, a staff group under the director 
The central 


group assumed the production planning 


early in 


of manutacturing new 
function previously handled separately 
by the plants, plus a number of new 


responsibilities 


JUN 


alternate manufacturing 


Realignment of communications to 
conform with the new organization be- 
came the first order of business. The 
pattern developed is shown in Figure 
1. Handling of sales requirements is 
used to illustrate the flow of com- 
munications. Sales requirements in 
the new system are furnished to Pro- 
duction Planning and Control where 
they are translated into (1) production 
schedules for each manufacturing loca- 
tion, (2) statements of raw material 
requirements for the Purchasing and 
Traffic department, and (3) state- 
ments of available for sales 
by other divisions within Monsanto. 
A marked improvement in com- 
munications was obtained through this 


material 


JUL 


schedule for an agricultural chemical 


centralized production planning ar 


rangement. Alkhough better communi- 
cations were expected when the divi- 
sion-level organization was established, 
the full extent and import of the im- 
provement was not foreseen at that 
time. Experience has shown that im- 
provement in communications through 
centralized production planning repre- 
contribution to the divi- 


sents a mayor 


sion 


Current Methods of Scheduling 
Production 


The responsibility of the 
Production Planning and Control 
group is to provide the manufacturing 
locations with schedules which specify 
quantity and timing of production. 
Production scheduling begins with the 


primary 
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receipt of a quarterly sales forecast 
from the Sales department. This is a 
twelve-month forecast for all products 
offered by Sales. It gives firm esti- 
mates for the coming quarter and ten- 
tative estimates for the other nine 
months. Based on these sales forecasts, 
a twelve-month forward production 
plan is prepared and published quar- 
terly. This plan is the general schedule 
under which material will be produced 
for the next year but may be revised 
at any time on the basis of plant ex- 
perience or change in sales require- 
ments. A two-month segment of a 
typical plan is shown in Table 1. The 
definitions below the terms 
used in this table. 


describe 


Table 1.—A Two-month Segment of a 
Typical Twelve-month Forward 
Production Plan. 


Product XYZ Capacity 250,000 |b./month 
Minimum inventory 100,000 Ib. 


January February 
Ib. Ib. 
Inventory—first of month 210,000 125,000 
Production. 250000 225,0°0 
Purchase 0 0 
Total available . 460,000 350,000 
Use for A ..« 40,000 40,000 
were 60,000 0 
. 75,00 70,000 
160,000 130,000 
Total requirements 335,000 240,000 
Inventory—end of month. 125,000 110,000 
inventory—end of month. $44,000 $38,000 
Ib. tb. 

Row materials M 180,000 162,000 
N . 112,000 101,000 
37,00 34,000 
P 30,000 27,000 
Q . 17,000 16,000 

Operating labor (number 


e@ Minimum inventory 

The minimum inventory for sales must 
be maintained at all times. A minimum 
inventory has been established by mutual 
agreement between Sales, Manufacturing, 
and Business Research for each product 
and for each grade of product that is 
carried in stock. 


e Production 

This is the instruction to the plant to 
produce the indicated quantity during the 
month specified 


Use 
There are a large number of “family 


trees” where one finished product is the 
raw material for another product, which 
in turn is the raw material for a third 


Finished product XYZ 
for finished products 


finished product 
is a raw material 
A, B, and ( 


e Kaw materials 
M, N, O, P, and Q are raw materials 
for XYZ 


Peunds 
A 
100 000mm 4 | 


twelve-month 
“finished 


electronic 


Data from the basic 


plan are converted to the 
IBM-702, an 


data processing machine. It 


plan” by the 
prepares 
the final plan for each product and 
summarizes raw material requirements, 
operating personnel requirements, and 
the value of month-ending inventory 
by manufacturing sites and in total for 
the division. The data 


ability of the IBM-702 has permitted 


processing 


for the first time rapid and economical 
preparation of these comprehensive 
A forward 
raw material requirements is furnished 
to the Purchasing and Traffic Depart- 
ment; availability of this information 


summaries statement of 


Table 2.—Comparison of Controllable 

Costs for Two Alternate Manufacturing 

Schedules for a Particular Agricultural 
Chemical 


Case | Case Il 


Direct conversion expense 
for production of 1}, 
145,000 Ib 

Shut-down cost 

labor movement 
down 

Standby expense 

Start-up cost 

Lobor movement 


$164,400 $173,000 


shut 


start-up 
Labor movement first re- 
duction 
Labor movement second 
reduction 
Labor movement 
crease 0 
Inventory carrying cost 


@ 20% 


rate in- 
1,200 
23,700 9,900 


$202,400 $185,300 
$17,100 


Total controllable cost 
Savings 


has improved purchasing 


strategy and achieved significant sav- 


permitted 


ings in purchasing costs and transpor- 
tation charges. Operating personnel 
requirements are accumulated into a 
twelve-month forward estimate of 
total hourly employment at each plant. 
This is of the 
merit of the production plan. If there 


used as one measure 
are wide variations in labor require- 


ments, the plan is revised where 
possible to give minimum fluctuations 
The data 
provide another measure of the merit 
of the plan; it is used in budgeting and 
control. The 
plan is reviewed and changed as neces 


to be 


in employment. inventory 


inventory production 


sary if the inventories appear 


outside acceptable limit 
At the present 


time, the basic pro- 


duction manually 


based or 


plan is prepared 


experienced judgment 


OPERATIONS 
RESEARCH 


most product Some 


heduled 
tions There 
course in 


from optimum cost cal 


little difficulty 


cheduling production in 


single-use equipment where require 
ments are essentially equal to capacity 
luled t 
However, there ! | work losed that 


t adequate to per- 


the department is simply sche 


existing 


produce at capacity 


is an obligation to employ an opera 


tions research technique in scheduling mi ithe ostulating 
of manufacture or cal 


par 


ill possible al 
equ pment 


ufhiciently le 


production in single 


when requirements are ociated costs 


than capacity so that alternate sch rates were only 


ules of manufacture are possible tially |. (Variations in rates 


time 
three 


these cases schedules should be ire possib anging the 


pared on the basis of minimum cost operate week, two or 
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Production Rate Pounds Moot) 
Inventory in Pounds 


alternate manufacturing schedule for an agricultural chemical 


Fig. 3. Case I 


day V day week two 
hift a 
by changing the 
per onnel.) The available cost 


enti ally 


hifts a 
or three 


improvements in Scheduling Techniques 


and il Oo, 


The eventual goal of the current ssionally number of 


work on improving production plan infor 


ning techniques is (1) to optimize the mation was ¢ limited to sus 


over-all divisional production plan tained operating conditions for a few 


of the possible production rate 


ot produc tion at lowest total cost), and 


(2) 


(that is, to make the required at 


determine the nece 


In order to 


to be able to prepare a production rate und cost infor 


optimum plan at any time as requi in Operation earch 
by changing ales esti estab] 
ing approac! form cost analy 
point of view of the director of m ing 
minimum total 

thar 


lew pr int 


large 
The 
eacl product 


hed at ¢ t to per 
problem is be follow- 


were identified for 


lacturing 


all appropriate levels of operation and 


rather associated standard manufacturing costs 


turing cost 
manager’ 
profits. Thi 


Productior 


eral shutdown expenses 


approac h start-up expenses 


gross 


iry since Plant stand-by costs 

of lot m ment 
taff group under the director of 1 co of labor movemen 
multipurpose 


change over expenses for 


facturing and has no control over equipment 
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ts are 
control 
[EJ 
Pounds 
200.000 
(200,000 ‘ 
2,100 0 
4,700 0 PPS Ff 
wo ak 


headed by a 


Ke h 
full-time 


(Jperation team wa 


chairman who 
had substantial production experience 
than 15 


a representative 


(more and included 
plant Per 
and Ac 


teams de 


yeat 
from the 
sonnel, Production Planning 
‘J he 
this 
months, 


counting department 


veloped most of information 


within seven 


Two examples will demonstrate 


how an “optimum” chedule for an 


individual product is determined 
Model for Evalucting Alternate 
Production Sched sles 


Annual sales and 
quirements lor a 
tural chemical are 1,145,000 Ib 
(95,500 |b./month avg.). Annual pro 
duction capacity is 1,920,000 Ib. (160, 
OOO Ib This is single-use 
equipment. The problem is to estab 


captive-use re 


particular agricul- 


month ). 
lish how operations can be scheduled 
to make these 
total 

One alternative is to operate at ca 


requirements at lowest 


cost 


pacity until requirements are produced 
and then to shut down for the re 
mainder of the year. In addition, since 
this department can be operated at 
below full 

alternate 


several production rates 


capacity, everal other 


schedules are possible. The decision 


on which alternate schedule to select 
is based on control 
lable costs for each schedule. Possible 
production levels are 160,000; 120,000 ; 
90,000 ; 60,000; and 0 Ib./month, 


Twelve 


a compar ison ol 


alternate schedules were 


postulated, two of which are illustrated 


in Figures 2 and 3. Case I (Figure 2) 


describes manufacture at capacity fol- 


a shutdown, Case II 
shows 


lowed by 
ure 3) 


(Fig 
manufacture by 
various 


one 
combination — of production 
rates with no shutdown involved. The 
controllable compared in 
Table 2. The difference in cost is 

saving of $17,100 by 
the Case II 
Case |, It is interesting to note that 
had been the normal 
way of operating this department and 


which had been intuitively 


costs are 


producing 
schedule compared to 
Case |, which 


assumed to 
be the most economical schedule, was 
the most expensive of the twelve case 
considered, Case Il was the least ex 
pen ive 

The evaluation of how 
this was 
manually with the aid of a desk calcu 
lator Once — the 
levels-requirement 
available 


two hedule 


agricultura! chemical done 


cost production 
information was 
the mechanics of postulating 
and calculating the costs of the twelve 
alternate 


hi The 
problem 


chedules required about 12 
this 
limitation 
which are likely to be typical of most 


manual handling of 


displays certain 


products where requirements are tor 
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70-80% of Some 
of these limiting factors might be: 


less than capacity. 


1. Although twelve schedules were postu 
lated and evaluated, there is no assurance that 
o better schedule could not be found. 


2. Time requirements are substontiol. (it is 
not practical to handle the entire Organic 
Chemicals Division plan in this detailed man- 
ner.) 

3. Sales or captive-use requirements may 
change significantly at any time which would 
require a complete reworking of the problem 


Use of the IBM-702 to prepare a com 
plete optimum production plan for the 
been study for 

Initial work has been 


Division has under 
several months. 
limited to considerations of optimum 
chedules for individual products, and 
the IBM-702 has already been pro- 
grammed to prepare and evaluate sev 
eral schedules by following 
essentially the same steps that are re 
quired manually. Anticipated use of 
the IBM-702 includes optimization of 
the individual product schedules, the 
production plan for each manufactur 
ing location, and the over-all plan for 
the Division. Work is planned to fol 
low in this order. 


pecit 


Model for Optimum Length of Run— 
intermittent Operations 


The 
use of an optimum length of run calcu 
Requirements of 127,000 Ib 
month of a complex organic chemical 
are 64% of Because oi 
this product 
must be made at maximum rate. Ob 


second example involves the 


lation. 


capacity. 
processing techniques, 
viously a shutdown of some duration 
is necessary, hence the problem is to 
determine the optimum length of run 
This can be calculated from a method 
developed as follows: 


"= cost in dollars per pound ot 
any production run of H 
pounds 

cost of sustained operations 


hut-down and start-up ex 
penses 

average inventory, Ib. 

monthly cost of carrying in 
ventory 

production rate, lb./month 
iles rate, lb. /month 

duration of the sales and cap- 
tive-use cycle in months 

numerically equal to IV/S 


W = production run in pounds 


lhe average inventory, (/), will be 


the amount of material produced dur 
amount sold 


ing the run minus the 


during the production period, divided 


53, No 


If the assumption is made that inven- 
tories will be valued at Co, the over-all 
average cost per pound becomes: 


A (1) (Co)(R)(D) 


W 


(2) 


Equations (1) and (2), 
differentiating with re- 
the differen- 
minimize the 


Combining 
simplifying, 
spect to W, and setting 
tial equal to zero to 


function gives: 


4 (P 


Equation (3) thus gives W’ in pounds 
corresponding to the optimum size run 


Z2APS 
Sif ok 


(3) 


having the lowest over-all cost. 

$y applying Equation (3) to the 
organic chemical in this example, the 
optimum length of run is shown to be 
1,400,000 Ib. This is equivalent to ca- 
pacity months. 
The factors required by Equation (3) 
and the calculation are 


operation tor seven 


shown below: 
Co = $0.56/Ib. 

A = $26,650 

P = 200,000 Ib. /month 

127,000 Ib. /month 

R /y¥r. 0.0167 /month 


W=4 


It 1,400,000 Ib 


2( 26.650) (200,000 ) (127,000) 
(73,000 ) (0.56 ) (0.0167 ) 


Other Scheduling Problems 


In addition to the two examples 
cited, the opera- 
tions or scheduling problems must be 


following types of 


considered and are under study: 

1. Scheduling of multipurpose equipment 
under conditions of full and partial 
occupancy 
(dutsile manufactufe of 
any product or group of products. 
Contracting manufacture to outside 
company vs. manulacture in own 
equipment for any product or group 
of products 
Purchase vs 
terials 
Scheduling of 
products 
Integration of operations where the 
same product can be made in two or 
more locations 


purchase vs 


manutlacture otf raw ma 


new or developmental 
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1. Ribbon mixer (il- 
menite at one end). 
2. Cylinder mixer (no 
picture). 3. Conical 
mixer. 4. Planetary 
mixer. 5. V-mixer. 6 
Ribbon mixer (il 
menite on top). 7. 
Muller. 


NOTE: BASED ON SERIES 
OF TESTS USING SILICA 
AND ILMENITE 


Which Mixer? 


Large differences are found in rates of mixing produced 
by various types of mixing equipment and in the equi- 
librium uniformity of composition which can be obtained 
after long periods of operation. Selection of the best equip- 
ment for a specific mixing operation depends, however, 
not only on mixing performance but also on such factors 
as power consumption, ease of cleaning, time for filling 
and emptying, maintenance cost, and investment. This 
article describes the results of tests on the mixing per- 
formance of some of the common types of equipment 


performance 
DRY 
SOLIDS 
MIXING 
EQUIPMENT 


J. B. Gray 


E. |. du Pont de Nemours ond Company 
Wilmington, Delaware 


MM: types of equipment are avail 
able for mixing dry-solid par 
ticles, but quantitative data compar 
ing muxing periormance are scarce 
In genet al, the periormance ot dry 
solids mixing equipment is described 
in terms of the variance of composi 
po 

ind al plot 
the variance 


time of opera 


been used 
ot 


include 


J. B. Gray is associated with Engineering 
Research Lab, Engineering Department 
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Fig. 1. Reflectivity probe. 


Description of Equipment and Materials 


To measure the composition of sam- 
ples in the performance tests described 
in this paper, a sampling probe, having 
a light and photocell behind a glass 
window, was The probe 
measures the intensity of light reflected 


constructed 


from a layer of particles immediately 
outside the glass window. For a mix- 
ture of light and dark particles and 
a light of constant intensity, 
the readings of the photocell meter are 


source 


uniquely related to the composition of 


Equipment 


Test type 


6 Conical 
10 Conical 
Conical 0.45 
Conical 3.2 
Ribbon 3.2 
Ribbon 3.2 
Ribbon 3.2 
Planetary 0.42 
Cylinder 0.67 
22 0.5 
23 0.5 


24 Muller 2.75 
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Rotational 


rev./min. 


the mixture. An over-all view of the 
probe and the meter for indicating the 
photocell output is shown in Figure 1. 
Details of construction and the elec- 
trical circuit used are presented in 
Figure 2. 

Calibration curves relating the meter 
readings and the composition of solids 
for the three pairs of substances used 
in this study are presented in Figure 
3. Carefully mixed 1-qt. samples were 
employed for these calibrations. 

In the use of the photoelectric probe, 


Table 2-a.—Operating Conditions of Tests 


Wt. of 
Solids solids, 
blended Ib. 


speed, 


32.6 Sand, 


Iimenite A 


Sand, 
ilmenite A 


16.5 
1.65 


16.5 
1.65 


32.6 
16.5 
1.65 


132 
13.2 


Sand, 
IImenite 


Sand, 
IImenite 


19. 
15.9 


Sand, 
ilmenite 


Sand, 
Ilmenite 


98.5 
98 


159 
15.9 


Sand, 
Iimenite 


Sand, 


IImenite 


16.1 
1.61 


36. 
3.6 


Sand, 
ilmenite 


Sond 
ilmenite 


16.5 


Sand 
IImenite 


Sand, 
IImenite 


53, 


Fig. 2. Reflectivity probe: construction details. 


care was taken to keep the window 
in a vertical position, since segrega- 
tion of large and small particles oc- 
curred when the window was not ver- 
tical. Also, it was necessary to adjust 
the light intensity after every ten 
readings by inserting the probe in a 
l-qt. sample of the lighter colored 
particles and to adjust voltage 
to an arbitrary standard meter reading. 
Batteries were used to avoid voltage 
To obviate the need for 


the 


fluctuations. 


frequent adjustment of light intensity 


Number 
of 
samples 


Comments 
10 


duplicate of test 6 


iimenite ploced at one 
end of mixer 


rotated on rollers 


PHOTOCELL 
LAMP 
SCHEMATIC CIRCUIT DIAGRAM 
GROUND 
900 
ELECTRICAL 
~ LIGHT SOURCE 
4 
Vol 
cu tt 
| 
10 
| 
A 60 
=. 
A 120 
bet 90 
|| A | 36 
A 44 
A 16 
=. 
A 32 
; 
1.65 10 
32.6 | 16.5 
A 1.65 10 
A 99 32 
|) 


| 


10, 


ILMENITE CONCENTRATION, wt. % 


ALUMINUM OXIDE 


AND ILMENITE 


BARIUM SULFATE 
AND |LMENITE 


| 


Fig. 3. Calibration curves for reflectivity probe 


in the first hour of use, the probe lamp 
was lighted for a period of 2 hr. be- 
fore use. The probe was 
wiped clean after each withdrawal of 
a bed of solids ; ac- 


window 


the probe from 
cumulated fine particles which adhered 
to the in this 
manner. 

Eight mixers were used in this in 
In four of these mixers, 
a vessel was rotated and the solids 
were tumbled from wall to wall; in 
two of these mixers, the container was 
stationary and stirring devices moved 
and mixed the solids. In one mixer, 
a rolling and smearing action was used 
In another, mixing occurred largely 
by the scattering induced when the 
particles struck a surface. These mix 
ers are described as follows: 


window were removed 


vestigation 


Tumbling Mixers 

a. Double-cone or conical: The vessel consists 
of two cones joined by a short cylinder as 
shown in Figures 4 and 5. 

b. V-mixer: The vessel consists of two cylinders 
formed in a right-angled V as shown in 
Figure 6. 

c. Cylinder: A cylindrical vessel was rotated 
about its axis 

d. Boffled cylinder: The concrete mixer shown 
in Figure 7 w.s used 


Stirring Mixers 

oe. Ribbon: A spiral ribbon was rotated in a 
rectangular trough which had a semicylin 
drical bottom (see Figure 8). 

b. Planetary: The mixer shown in Figure ? 
wos used. The poddies rotate 
about an axis which is moved in a circular 
path at a lower rotational speed. 


vertical 


Smearing Mixer (Muller) 

This mixer consists of two wheels which roll 
on a flat circular surface. The elevation of the 
wheels is adjustable so that the wheels do not 
rub on the flat surface and grind the particles 
There is an additional mixing action provided 
by ploughs which move solids toward the 
wheels. The muller used in this work is shown 
in Figure 10. 


Impact Mixer 

A hammer mill was used as an impact mixing 
device under conditions for which particle 
breakdown was negligible (Figure 11). 


Three pairs of solids were selected 
to provide data tor comparing the mix 
ing performance of the types of equip 
ment described In each 


just pair, 


one substance was light and the other 
dark so that the light reflectivity probe 
could be used for measuring the uni 
formity of 

In the first pair, the particles were 


of different 


nmuixing achieved 


size and density, and the 


THE WORK OF OTHER 
RESEARCHERS 


A number of investigators have ap- 
plied statistical methods to the mixing 
of dry-solid particles. P. M. C. Lacey 
(3) discussed various concepts involved 
in analyzing either complete or par- 
tially mixed groups of solid particles. In 
addition, rates of mixing were discussed 
in detail. Weidenbaum and Bonilla (10) 
have anolyzed theoretically the mixing 
which occurs in a rotating cylinder 
Stange (7) discussed the effect of the 
number of samples on the precision of 
determination of mixing time. in oa 
second pape: (8) Stange uses statistical 
methods for evaluating by experiment 


how close a mixture of particles ap 
prooches the degree of uniformity of a 
completely random mixture 

Quantitative data have been pub 
lished on the mixing performance of 
only a relatively few types of equip 
ment for mixing dry solids. Dota are 
available for a rotating horizontal cy! 
inder (10) and an rotating 
cylinder (1, 2, 9). The performance of 
a mixer of the muller type has been 
compared with that of a ribbon mixer 
by Lofton, Moore, Goldsmith, and Coop 
erman (4). Quantitative data on the 
performance of equipment for mixing 
moist solids such as clays, soils, ond 
sand are presented by Smith (6) and by 
Michaels and Puzinauskas (5 


inclined 
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Fig. 4. Conical mixer, 3.2 ev.ft., 26 rev./min 


Fig. 5. Conical mixer, 0.45 cu ft, 
25-90 rev./min 


33 rev/min 


Fig. 6. V-type mixer, 0.5 cu.ft 


Fig. 7. Concrete mixer, 35-in. diom., 


16 rev./min 


7° 
— 
|| 
me | 
~ 
— 
4 
ta 
The. 


mixture was free flowing. In the sec 
ond, the particles were nearly the same 
density and size, and the mixture was 
free the third, the par- 
ticles were the same density, and the 


flowing. In 


mixture was not free flowing. 

Properties of these solids are listed 
in Table 1. 

For the mixture with particles of 
different and density, a silica 
sand and a classified ilmenite (ilmenite 
A) were selected 


§1ze 


The silica particles 
were largely 65 to 200 mesh, and the 
ilmenite particles were predominantly 
finer 200 The 
particles were denser than 
particles 


ilmenite 
the 


than mesh 


silica 


The free-flowing material with par 
ticles of the 
was a mixture of 


and density 
aluminum oxide 
abrasive grains and ilmenite ore. The 
96% within 100 
to 200 mesh in particle size, and the 
ilmenite ore 83% in this size 
The ilmenite particles were 
rounded in shape but the aluminum 
oxide particles were irregular, sharp 
edged fragments. 

Precipitated barium sulfate and an- 
other ground and classified ilmenite 
(IImenite B) were selected as repre- 
sentative of a sticky or noanflowing 
type of mixture. The particles of 
these two materials were the 
density 


Same 


aluminum oxide was 


was 
range 


same 


Evaluating Mixing Performance 


In a test of a piece of equipment, 


the component of the mixture which 
used in larger proportion 
dumped into the equipment first, and 
the darker was 
present in smaller proportion, was 
placed on top. The of the 
mixer was interrupted at intervals dur- 


was was 


component, Which 


rotation 


ing its operation and the reflectivity 
probe was inserted to take readings at 
1 to 100 positions which were spaced 
about equally throughout the mass of 
solids. The number of positions which 
can be selected is limited because in- 
serting the probe in a mixture pushes 
aside particles and disturbs the ma- 
terial in closely adjacent regions. A 
of readings 
ults 


larger number 


the reliability 


increases 
the 
positions become so close that inserting 


of the re until 
the probe in one position distorts the 
particles at an adjacent position and 
false the small 
equipment, such as the V-shaped mixer 
and the 0.45-cu. ft blender, 
no more than ten could be 
taken for this reason 


vives a reading. In 
conical 


readings 


The standard deviation of the reflec- 
tivity probe microammeter readings 
was computed for the readings taken 
after each interval of operation of a 
piece of equipment, and was used as 
a measure of the uniformity of com- 
position achieved. The standard devia- 
tion of the probe meter readings was 


computed by the equation 


(1) 


LL 


Table 2-b.—Operating Conditions of Tests 


number of probe meter read- 
ings, dimensionless. 


probe meter reading, 4a, 
microamperes 

= average probe meter reading, 
pa, microamperes, 

= standard deviation of reflec- 
tivity probe meter readings, 


microamperes 


Standard deviations calculated in this 
way were plotted against the number 
of turns of the mixing equipment and 
these plots were used to compare the 
performance of the various types of 
equipment. In plot, a low 
standard deviation corresponds to a 


such a 


high uniformity of composition of the 
mixture 

An alternative method of express 
ing mixing performance employs a 
the variation 
in composition of samples after a fixed 
This variation can 
be expressed in terms of an upper 
and a ilmenite concentration 
between which 90% of the samples 
would be found if a large number of 
samples were taken. The length of 
mixing time was arbitrarily fixed at 
10 min. ; a shorter or longer time could 
have been selected. 

The direct method of deter- 
mining this variation in ilmenite con- 
centration would be to convert to il- 
concentrations the microam- 


more direct measure of 


time of mixing 


lower 


most 


menite 


Wt. of 
Solids solids, 
blended Ib. 


Rotational 
speed, 
rev./min. 


Equipment 
type 


Vv 32.6 Al,O, 


ilmenite ore 


14.5 
3.6 


32.6 BaSO, 


Iimenite B 


6.4 
1.61 


Conical 32.6 Sand, 


Iimenite A 


16.5 


1.65 dyplicate of test 6 


Conical Al,O, 


ilmenite ore 


14.5 


3.6 duplicate of test 25 


Muller BaSO, 


ilmenite B 


Ribbon BaSO, 


Iimenite B 


Ribbon BaSO, 


ilmenite B 


Mixture from 
test 32 


Hammer Mill 


Al,O, 
limenite ore 


Conical 
replications of test 29 


Sand, 
ilmenite A 


three tests at same 


conditions 


Concrete mixer 


28—J @ CHEMICAL ENGINEERING PROGRESS, January 1957 (Vol. 53, No. }) 


where 
if (i—1)2 
s= 
Number © 
Vol of 
Test cu.ft samples Comments 
10 
10 
28 
0 40.0 
8.0 32 
11.2 27 
2 78.4 
15.7 27 
if 27.2 30 
37.9 15 16.2 243 
26.9 30 


Table 1.—Properties of Solids 


Iimenite Iimenite ilmenite 
Material Sand A’ ALO, ore BoSO, 
Particle density, g./cc 2.46 43 40 43 43 43 
Screen analysis 
48 to 65 mesh, wt. % 0.1 0.3 ‘ 0.3 
65 to 100 mesh 19.9 04 0.3 12.7 
100 to 150 mesh 44.0 2.3 50.0 45.2 
150 to 200 mesh 28.5 9.5 46.3 37.4 
200 to 270 mesh 6.1 22.5 3.3 43 
270 to 325 mesh 14.0 : 
Through 325 mesh 51.0 
Roller analysis 
80 to 40 uw, wt. % . 55.6 67 
40 to 20 uw 25.9 22.6 
20 to 10 uw 57 25.4 
Finer than 10 wu 6.7 43.6 
Gravimetric sedimentaticn 
20 to 10 uw, wt. % 3.7 5.2 217 
Su. 1.8 16.5 
5 to 2.5 u 07 24.0 8.9 
2.5 to 1.8 uw 07 20.3 3.4 
Finer than 1.8 u 2.7 48.5 12.7 
Centrifugal sedimentation 
2 to 1 w, wt. % 36.0 
w.. 1.6 
Finer than 0.5 « 11.4 
* Ground and classified ilmenite ore. 


meter readings obtained experimentally 


at the time in question, and to analyze 


the concentration data statistically. 


In 


most cases, suitable experimental data 


were not available for the 


different 


pieces of equipment at the same value 


of 
method 
employed 


mixing time; a more 


of calculation 


indirect 


was therefore 
Values of the standard de 


viation of microammeter readings were 
obtained by interpolation of the data 
to obtain values of the standard devia- 
tion at 10 min. for each type of equip 


The range of ilmenite 
would include 


ment 
trations which 
samples if a large number of 


concen 
90% of 
samples 


were taken was calculated as follows 


For systems with a normal distribution, plots 
on probability graph paper show how a somple 
attribute is distributed over the samples taken 
on the assumption that the number of samples 


is large 


Plots were prepared as shown in 


Figure 12 to indicate how, for a given standard 
deviation of microammeter probe readings, the 
probe reading would be distributed over the 


somples.* Values of microammeter 


readings 


were read from these lines at the 5 and the 
95% points for each value of standard devia- 
tion. By reference to Figure 3, ilmenite con- 
centrations corresponding to the 5 and 95% 
points were then determined for each value 


of standard deviation 


The resulting relation is 


shown in Figure 13 for sand and ilmenite 


* A straight line is obtained in such a plot 


for a normal distribution of data, 
slope of the line is related to the 
deviation of the dato. The standard 


of data on such a straight line is 


ond the 
standard 
deviation 
equal to 


the difference of the ordinates for the 84.1 and 


50% abscissos 
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The range of per cent ilmenite corresponding 
to any standard deviation can be read from 
such a plot. For a mixture of 9% sand and 
91% ilmenite, and ao standard deviation of 
1 wa, 90% of the reflectivity-probe readings 
lie in the range of 6.9 to 12.7% ilmenite. Of 
these 5% are above and 5% are below these 
c tions. A standard deviation of 0.1 yo 
which is roughly the limit to which the re 
flectivity-probe meter can be read, corresponds 
to a range of 8.9 to 9.4% ilmenite for the 
sand-ilmenite mixture used 

These relatively wide ranges in the sample 
composition are due in part to the small size 
of sample which is seen by the reflectivity 
meter. The loyer of particles next to the 
probe window varies with particle size, but 
is probably less than 0.1 g. If a larger sample 
were used, a narrower range of compositions 
and a smoller standard deviation of probe 
readings would be obtained for the 
However, the relative 
performance of the various mixers would re 
main the same if the sample size were in 
creased for all the mixers. For a 100-fold 
increase in sample size, the standard deviations 
would be lowered by a factor of 10. A stan 
dard deviation of 1 “ua would then become 
0.1 ya. 


The 


the evaluation 


P 


meter 
same time of mixing 


conditions used in 


the 


operating 


ol pertormance 


various types of equipment are um 
marized in Table 2. This table alsé 
includes data on the number of samples 
Results cf Experimental Mixing 
Evaluations 
Results of the variou per tormance 
tests are divided into three groups 
according to the type of solid Ir 
the first group, ¢ vht 1 er ire com 
pared when mixing sand ind Ilmet te 
29-J 


cult 


04 


Planetary miner 


60 rev 


min 


Fig. 8. Ribbon mixer, 3.2 cuff 


90 rev 


min 


Fig. 10. Muller, 2.6 cu.ft, 33 rev/min 
Fig. 11. Hammer mill, Bin. diam., 9,500 rev 
min., Yein. diam. holes in screen 


lg 
A 
és 
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REFLECTIVITY METER READING. 


Fig. 12. Standard deviation of reflectivity-probe meter readings 


!his mixture consists of free-flow 


A 


ing particles which segregate readily 


because of differences in particle size 
and density. In the second group, two 
mixers are compared when mixing 
aluminum oxide and an ilmenite ore 

a free-flowing mixture of particles 
which are nearly the same size and 
density. In the third group, three types 
of equipment for mixing barium sul 
fate and Ilmenite B are compared 
This is a mixture of fine particles 
which agglomerate readily and are 
not free flowing. 


1, MIXING OF SOLIDS OF DIFFERENT 
PARTICLE SIZE AND DENSITY 


In Figures 14 to 17, performance 
data are presented for eight pieces of 
equipment when mixing material con- 
taining 91% sand and 9% Ilmenite A. 

In such plots, an initially rapid de- 
crease in standard deviation is followed 
by a much slower decrease. In some 
cases, an equilibrium standard devia- 
tion is reached, corresponding to an 
equilibrium distribution of particles in 
the equipment. In other cases, ex- 
tended periods of operation showed 
unmixing or segregation to be taking 
place. 

From Figures 14 to 17, it can be 
seen that the V-type mixed the most 
rapidly. The ribbon mixer and the 
muller mixed more _ slowly, but 
achieved a more uniform mixture after 
an extended period. In respect to the 
uniformity ultimately achieved, the 
poorest performance was shown by 
the conical mixer and the rotating cy! 
inder. The planetary-paddle type of 
mixer achieved a uniformity inter 
mediate between that achieved by the 
conical and ribbon mixers. Two sizes 
and designs of conical mixers were 
used. The smaller of the two mixed 
more rapidly initially and reached a 
maximum uniformity of composition 
sooner than the larger one. These re 
sults, however, are not suitable for 
deriving scale-up relations because the 


dl 


CUMULATIVE PERCENTS OF SAMPLES HAVING METER READINGS 
LESS THAN CORRESPONDING ORDINATES 


Stan derd Devietion, 


two sizes were not geometrically sim- 
ilar 

In the case of the ribbon mixer, the 
rate of mixing in a direction along 
the axis of rotation was not as high 
as in a direction perpendicular to the 
axis of rotation. This is illustrated in 
Figure 14. It was found that the ini 
tial rate of mixing was slower when 
the ilmenite was placed at one end 
of the mixer than when it was spread 
along the upper surface of the sand. 

All rotational types of equipment 
appear to have a slower mixing action 
along the axis of rotation than for 
directions perpendicular to this axis 
of rotation. Equipment which is short 
in an axial direction relative to the 
other dimensions should suffer less 
from this defect than equipment which 
is long in an axial direction. 

A concrete mixer was found to have 
a tendency to unmix when mixing was 
continued beyond sixty-four turns (4- 
min. operation). This decrease in 
uniformity of mixing can be seen in 
Figure 17. Apparently the mixing 
and segregation processes occurring 
in the mass of particles reach an inter- 
mediate state of greater uniformity 
than that which exists later when the 
rates of mixing and segregation be- 
come balanced. In this experiment, the 
mixing was not continued until equi- 
librium was reached. 

The ranges of per cent ilmenite 
achieved after a 10-min. operation are 
presented in Table 4. These ranges 
were obtained as just described with 
the use of the relationship presented 
in Figure 13. The more narrow the 
range of per cent ilmenite, the better 
is the mixing performance. The mixer 
at the top of Table 4 performed most 
effectively, the mixer at the bottom 
least effectively 


2. SOLIDS OF THE SAME PARTICLE SIZE 
AND DENSITY 


Two types of equipment were used 


for muxing aluminum oxide and il 
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Fig. 14. Mixing of silica and ilmenite in V-mixer, cylinder, 


and ribbon mixer. 


| 
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Fig. 13. Relationship between standard 
deviation and range of per cent ilmenite for 
90% of sample probe meter readings in sand- 
ilmenite mixtures. 


menite ore, which are free-flowing ma- 
terials of nearly the same particle 
size and density. The V-mixer and 
conical (double-cone) mixer were se- 
lected because they were representa- 
tive of a fast and a slow method, re- 
spectively, of mixing sand and Il- 
menite A. The difference between the 
V-mixer and the conical mixer proved 
not to be as large when mixing alumi- 
num-oxide and ilmenite ore as when 
mixing sand and Ilmenite A. This is 
shown in Figure 18. 

It is surprising that ilmenite ore 
and aluminum oxide should show a 
tendency to unmix in the conical 
mixer. Apparently the differences in 
particle shape and density are enough 
to cause segregation as the conical 
mixer rotates. The aluminum oxide 
particles are sharp-edged fragments, 
and the ilmenite ore has rounded par- 
ticles. There is also a 5% difference 
in particle density 


3. MIXING OF NONFREE-FLOWING 
FINE PARTICLES 


A ribbon mixer, V-mixer, muller, 
and hammer mill were used for mix- 
ing barium sulfate and Ilmenite B. 
These substances were not free flow- 
ing, and there was a strong tendency 


= | | Cylinder, © Test 20 
14. + Test 16, © Test 17 
Umenite ot one end 
Turns 


for agglomerates of ilmenite and of the probe window and apparently had ee et 
barium sulfate to form in the opera- little effect on the standard deviation 


tion of the V-mixer and the ribbon of the probe readings. There were 


mixer. These agglomerates became no agglomerates observed after 2,000 

smaller as mixing was continued. Ac- rev. in the muller. mixing was followed by a single, rapid 
cording to the reflectivity-probe data In another method of mixing non pass through a hammer mill to break 
in Figure 19, the ribbon mixer ap- free-flowing fine particles (test 33), a up agglomerates. A standard devia 


peared to achieve a greater uniformity ribbon mixer was used to premix the tion of 0.11 was then obtained rhe 


of mixing than the muller. However, barium sulfate and ilmenite tor 1 mi combination of these two mixing 
the agglomerates in the ribbon mixer A standard deviation of 0.14 was ob actions produced a mixture of barium 
after 2.000 turns were smaller than tained in this operation. This pre ulfate and ilmenite which not only 


Stendord Devietion, pa 


Fig. 15. Mixing of silica and ilmenite in muller, planetary, 
and conical mixers 


o Test 12 


! 
Tous 0 0 Tout 
| | 
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Fig. 18. Mixing of aluminum oxide and ilmenite in conical (0 45 cu.ft) 
and V-mixers 


Fig. 16. Mixing of silica and ilmenite in a conical mixer (0.3 cu ft 


Muller Test 30 
Veminer Test 27 


Standard Devietion, xe 
4 
hd 


0.1 | Lith 
100 


1000 10,000 


Fig. 17. Mixing of silica and ilmenite in a concrete mixer Fig. 19. Mixing of barium sulfate ond ilmenite in muller 
ribbon, and V-mixer 
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tt 
Turns 1.0 10 100 1000 0,000 
Turns 
10 100. 1000. 0,000 
| 
| 
10 wo 1000 W,000 
Tus Turns 


Type of mixer 


Ribbon mixer 
Muller 

V-mixer 

Concrete mixer 
Planetary paddle 


Cylinder 


no observable 


mixing 


SILICA & ILMENITE 


V-mixer 


test 22 
test 23 


Ribbon mixer 


test 16 


Muller 


test 24 


Conical, 0.45 cu.ft. 


test 6 
test 10 
test 28 


& ILMENITE 


Vemixer 


test 25 


Conical, 0.45 cu.ft. 


test 29 
test 34 
test 35 


BaSO, & ilmenite 


Ribbon mixer 


test 31 


Double-cone, 3.2 cu.ft. 


Double-cone, 0.45 edt. 


Performance, 
range of 
per cent 
ilmenite * 


agglomerates 


method of mixing 
adaptable to both batch and continuous 


0.49 
0.69 


0.35 


0.60 


0.20 


0.42 


0.30 


0.85 
0.98 
0.95 


0.49 


0.86 
0.96 
1.28 


0.17 


* After 2,000 or more turns of mixer. 


£ 


Table 4.—Performance of Dry-Solids 
Mixing Equipment: Particles of Different 
Size and Density (Sand-imenite) 


* For 90% of meter readings after 10-min 
operation of mixer. 


was uniform with respect to the re- 
flectivity-probe readings but also had 
his 


rapid and 


Note: All numbers are microamperes. 
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REPRODUCIBILITY OF RESULTS 


In Table 3 are presented 90% confi 
dence limits for some of the perform 
ince results These data pro 
vide a measure of the variability or 
reproducibility of the equilibrium 
standard deviations obtained after a 
long period of mixing in a single test; 
they also provide a measure of the re 
producibility of replicate tests. These 
90% confidence limits represent the 
range of values of standard deviation 
within which one is 90% sure the 
true standard deviation lies. The ef- 
fect of such uncertainties in the stand- 
ard deviation is to introduce an un- 
certainty in the ranges of per cent 
ilmenite shown for each mixer ‘n 
lable 4 

In general, the confidence limits are 
narrower for the larger pieces of 
equipment, such as the ribbon mixer 
and the muller, in which more samples 
were taken than for the smaller equip- 
ment such as the V-mixer and the 


conical mixer. 
In one case, the standard deviation 


Table 3.—Reproducibility of Mixing Test Results * 


Between average readings of 


Among readings within tests duplicate tests 
90% confidence 90% confidence 
limits for true limits for true 
std. deviation std. deviation 
standard standord 
deviation lower upper deviation lower upper 


0.59 


0.84 | 0.24 0.18 0.38 


0.42 


1.92 
2.20 
1.49 


1.52 0.45 0.33 0.74 


0.23 


ot probe readings at the end of the 
mixing cycle approached the limit of 
precision in reading the reflectivity 
meter scale. This limit is +0.1 pa. 
For example, in the case where barium 
sulfate and ilmenite were mixed in 
a ribbon mixer (Test 31) the standard 
deviation of the probe readings was 
0.2 at 2,000 turns. This might be ex- 
pected, because the mixture was one 
in which the insertion of the probe 
would not tend to cause segregation 
of the light and dark particles 

For mixtures of sand and ilmenite 
as well as of aluminum oxide and il- 
menite, some portion of the values of 
the standard deviations found in Table 
3, perhaps as large as 0.2 ya, is prob- 
ably due to sampling errors rather 
than to real nonuniformities in com- 
position. In one case, a series of 
meter readings was taken with only 
sand in the V-mixer. The standard 
deviation of these readings was 0.25 
ya, Such sampling errors are appar- 
ently due to variations in the packing 
of the particles adjacent to the probe 
window 


Conclusions 


The results just described show ap- 
preciable differences in the rates of 
mixing by various types of equipment 
when solids of different particle size 
and density are mixed. These differ- 
ences in performance are reduced when 
the solids mixed have nearly the same 
particle size and density 
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il shale is a sedimentary rock that 
0 contains a solid organic substance 
of indefinite composition known as 
kerogen. On the 
kerogen undergoes therma! decomposi 
tion, and the vapor products of the de 
composition can be condensed as shale 
oil. The process of heating the oil 
shale is known as retorting. The crude 
shale oil can be refined to produce 
fuels similar to from 
petroleum 


heating oil shale, 


those derived 

A vast deposit of oil shale exists in 
Colorado, Utah, and Wyoming, and in 
northwestern Colorado alone is an area 
of approximately 1,000 sq. miles un 
500 ft. thick 
One portion 


derlain by oil shale and 
assaying 15 gal. oil/ton 
of this measure, known as the “Ma 
hogany ledge,” ranges up to 100 ft. in 
thickness and averages 30 gal./ton. A 
conservative estimate of recover 
able shale oil in this portion of the 
deposit exceeds 100 billion barrels (7) 
Because of their magnitude these de 
posits comprise an important natural 
resource for the production of syn 
thetic liquid fuels 

In the past the production of liquid 
fuels from oil shale has been 
ered only when there was serio: 


the 


of the adequacy of petroleum reserves 
Today as a result of technology de 
veloped by both Government and in 
dustry, it appears that it will soon be 
possible to produce oil-shale fuels at 
costs that will make them a 
supplement to petroleum 

The plan which looks the most prom 
ising now for the production of liquid 
fuels from oil can 
into three phases: (1) 
crushing the raw shale 
to produce a crude shale oil, and (3) 
the shale oil finished 
It is evident that large ton 
nages of oil shale must be mined at low 


feasible 


be divided 
mining and 
(2) 


shale 
retorting 
refining into 
products 
cost shale oil 
The nature 
of the deposits is conducive to such an 
Refining of liquid shale oil 
presents problems not encountered in 


to make extraction of 
economically practicable 


operation 


but several 
(4) 
In commercial production of shale 
shale 
ince the in 


petroleum processing, 


promising methods are available 
oil tremendous quantities of 
must be processed and, 
organic portion must also be heated to 
the order of 900° F., the quantity of 
that the 
retorting step is consequently large 


heat must be exchanged in 
rherefore, for a retorting process to 
the heat 
transfer and materials-handling prob- 


be economically attractive. 


lems must be solved by such simple 
procedures that the capital and oper 
ating costs are low Also, the area in 


which our oil-shale reserves occur is 


* Mr. Putman is now with Dow Chemical at 
Midland, Michigan 


Promotion of nucleation of oil vapor in a gas stream rising 
through a bed of irregularly shaped solids by seeding with 
sodium chloride br aluminum oxide has been found to 
simplify the later recovery of the oil by condensation 
Translated, this technique may find other important uses 


in chemical processing. 


the role 


NUCLEATION 


OIL-SHALE RETORTING 


Mow Putman* | 


semiarid, and use water 


would be undesirable sy applying 


nucleation techniques it has been pos 
sible to devise a process that satishes 


these requirements to a igh degree 


Gas-Combustion Process Description 


Figure | is a schematic flow dia 
gram of the 6-ton-a-day 
tion pilot plant 


Colorado 


gas-combus 


operated at Rifle, 


Raw shale enters at the top of the re 
tort and moves downward by gravity as a 
moving bed. As the shale descends it 
passes progressively through a product 
cooling zone, a retorting zone, a « 
tion zone, and a heat-recovery zone 

A portion of the cold product ga 
stream is used to cool the retorted shal 
in this lower Phis recycle 
contains some combustibles which, alter 
being preheated by contact with the he 
retorted shale, will burn readily 
when mixed with the air by 
neath the shown in the 
portion of the carbonaceous r 
maining on the retorted shale also is con 
sumed. The resultant hot flue gas pass 
upward through the shale bed and hea 
the shale to retorting temperature. Ker: 
gen is converted to shale-oil vapors and 
gases, which are swept upward and away 
from the retorting zone by the hot flue 
gas. The gas and vapor stream are cooled 
by the incoming shale in the product 
cooling zone at the top of the vessel 
and the oil 
oil mist in the gas 
stream from the retort first pa 
a woven-wire packing-type 
which removes the larger must 
from the gas strean The ren 
oil-mist droplet omerated 
ing through the ga 


bu 
ombu 


section 


quite 
introduced 
cone figure 

re 


vapors are conde 


trean 


are age 
complete recovery of the orl 
effected by two centrifugal 
series. However, an electro 
itator is used also for final « 


gas system 
By cooling and conder 


vapors as a mist in the produ 


Oil-Shale Experiment Station 


Bureau of Mines, Rifle, Colorodo 


yvone and removing the oil in this torm 


the requirements ot a tea ible retorting 


ichieved to a high degree 
tream is cooled to 130° F 
cool 
shale, and no further cooling | 
Thus, the use ol 
and costly heat exchangers 1 
Yet 


acrifice m 


process ar 


The produc 


by contact with the incoming 


neces 


sary oling water 


avoided 


this 1s accomplished witl 


implicity of proce In 


this entire heat transfer and product 


recovery operation, nucleation of hot 


coalescing liquid droplet 


to no 


is the kev to succe 


Requirements for Mist Formation 


tefore the gas-combustion process 


was developed, the concept of recover 


ing retort in a 


generally 


from a shale form 


ot aim was unknown 


Operation of a gravity shale-flow re 
tort 
below the dew pow ot the nl wa 


hale 


with a product-gas temperature 


con idered unce i¢ 
onl thermally 
helieved that concensatior 


Flow diagram of gas combustion 


Fig. 
pilot plont 


PRODUCT COOLING 


HETORTING ZONE 


COMBUSTION ZONE 


HEAT RECOVERY 


RETORTED GHAL 
RECEIVER 
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Fig. 2. Bed temperature profiles-tests A & B. 


on the surface of the shale and redis 
tillation of the oil would result in a 
poor yield of highly cracked oil. For 
this reason, the original pilot plant 
incorporated a provision for cooling 
the product stream. After a few tests 
on this plant, the possibility of prefer 
entially condensing the oil vapors as 
micron-size mist droplets in the gas 
stream and removing the oil in this 
form was discovered 

However, subsequent operations dis 
closed that on some occasions the 
process failed to function properly. 
Under the same operating conditions, 
two drastically different results could 
be achieved. Data tabulated in Table 
1 are representative examples. In the 
example cited, the operating conditions 
over which a reasonable degree of 
control could be exercised are almost 
identical, yet in one a low yield of 
lighter oil was produced lo differ- 
entiate between the two types of opera- 
tion, the tests in which the lighter oil 
was produced were termed refluxing 
tests and the other type nonrefluxing. 
It was deduced that when the lighter 
oil was produced either the vapors did 
not condense preferentially in the gas 
stream or the mist particles were so 
large that they separated from the gas 
stream by impingement on the shale 
party les 

As the first step in solving this 
dilemma, it was necessary to under- 
stand how the shale-oil mist was 


Fig. 3. Typical bed temperature profiles. 


formed in the process. Considerable 
fundamental work has been done in 
recent years on the mechanism of mist 
formation, and the basic requirements 
are well established. To form an oil 
mist within a body of gas containing 
oil as vapor, two conditions must be 
satisfied. They are 
1. The mixture of cil vapor and gas must be 
so cooled that the gos becomes super- 
saturated with respect to the oil vapor 
2. Nucleation must occur, that is, condensation 
of the oil as drops must be initiated 


In a consideration of the first condi- 
tion, it is understood that when an 
inert gas-vapor mixture is passed over 
a surface that is sufficiently colder 
than the mixture, heat and mass flow 
to the surface simultaneously. There 
fore, in a countercurrent heat ex 
changer, such as the product-cooling 
zone in the gas-combustion process, to 
satisfy the first requirement, the super- 
heated vapor-gas mixture must be 
cooled in such a manner that the rela- 
tive rate of cooling is much greater 
than the rate of mass transfer. Fortu- 
nately, the rate of mass transfer is 
proportional to the diffusivity of the 
vapors; and, since high molecular ma- 
terials such as shale oil have a char- 
acteristically low diffusivity, it is 
relatively easy to produce a high de- 
gree of supersaturation when a gas 
stream containing these vapors 1s 
cooled; and it was concluded that the 
results cited in Table 1 for test B 


Table 1.—Comparison of Refluxing and Nonrefluxing Tests 


Test no 


Operating conditions: 
Shale size ........ ; 


Raw shale rate 


Recycle gas rate 


Results: 


Viscosity 
Retorted shale assay .......... 
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A 8 
.gal./ton 21.1 20.8 
in +%—! 
620 620. 
cu.ft./ton 4,200 4,000 
do 17,000 16,800 
% Fischer assay 93 72 
API 19.7 22.8 
$.$.U. at 130° F.. 130 60 
gal./ton 0.5 18 


PRODUCT GRAVITY— 


MIST PARTICLE SIZE MICRONS( MASS 
MEDIAN) 


Fig. 4. Effect of mist particle size 
on oil properties 


were not due to failure to satisfy this 
requirement 

With respect to the requirement that 
nucleation must occur, the early in 
vestigators learned that with most ma- 
terials a very high degree of super- 
saturation is required t initiate 
nucleation unless some contaminants, 
which they termed nuclei, are present 
The first type of condensation is 
termed homogeneous nucleation or 
self-nucleation and the latter hetero- 
geneous nucleation. In the case of 
heterogeneous nucleation, the number 
of particles formed is related to the 
number of nuclei originally present. 
However, one group (5) of investiga- 
tors reports that with materials of low 
vapor pressure, rapid cooling produces 
so high a degree of supersaturation 
that self-nucleation predominates even 
in the presence of foreign nuclei and 
small particles are formed. Slower 
cooling, on the other hand, results in 
growth on foreign nuclei. 

With shale oil, nuclei might consist 
of naturally occurring particles of 
shale dust or carbon. If a sufficiently 
rapid rate of cooling could be achieved 
in the zone of initial condensation, 
aggregates of oil molecules might act 
to provide self -nucleation 


Self-Nucleation Phenomenon 


Examination of the bed-temperature 
profiles for a number of tests was quite 
revealing. These bed-temperature pro- 
files were prepared by plotting as a 
function of bed height the temperatures 
indicated by thermocouples inserted a 
short distance into the bed. Such pro- 
files are shown in Figure 2 for tests A 
and B cited previously in Table 1. 
These tests are a typical example, from 
which it was observed that the rate of 
change of bed temperature with bed 
height was much lower in the 600° F. 
range, for the refluxing tests. This 
temperature corresponds with the cal- 
culated dew point of the vapor gas 
mixture. The difference in the cooling 
curves was interpreted as an indication 
that the cooling rate in the zone of 
initial condensation might be influ- 


4 
40 
23 
‘= LEGEND 
~ 


phenomenon 


the nucleation 


with 


encing 
For, self 
nucleation predominated, and a large 
number of fine particles were formed; 
rate a 


ling 


a rapid cooling rate, 


whereas with a low cooling 


small number of large particles were 


formed on foreign nuclei; and these 


particles were large enough to be 
separated from the gas stream by im 
pingement on shale particles causing 


a refluxing condition 
This example and similar ones alone 
cannot be accepted as positive evidence 


for the above explanation. In this in 


stance, the shape of the curve for the 
example cited in Figure 2 is both a 
result and cause for refluxing. A re- 


fluxing condition tends to depress the 
the l be 


critical zone 
cause any oil deposited on the shale 


cooling rate in 
will revaporize at a temperature only 
slightly than point 


and recondense at a temperature only 


higher 


the dew 
slightly les This causes the tempera 
ture of the shale to approach that of 
the vapor-gas this 
where a high temperature differential 


mixture im zone 


is required to achieve a high cooling 
rate. Thus, once a refluxing condition 
is established, it will persist. It has 
been found that if a favorable cooling 
rate is once established, such as for 
test A, the process also wi!! maintair 
this condition 

Other factors affect the shape of 
the cooling curve, the ratio of gas to 
solids in the product cooling zone be 
ing perhaps the most important. This 
section 1s merely a gas-to-solids heat 


exchanger. Considerable fundamental 


study (2) has been devoted to the 
characterist of gas-to-solids heat 
exchangers These tudies indicate 
that the ratio of gas-to-solids in such 
an exchanger has a pronounced effect 


on the temperature history from top 


to bottom 


As applied to the gas-combustion 
process, a low gas-to-solids ratio in 
the product cooling zone should and 
does tend to give a cooling path a 
indicated for test C in Figure 3. A 


high gas-to-solids ratio tends to give 


Fig. 5. Chronological history for additive test 
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a cooling path as indicated for test E 
In the gas-combustion process reflux 
ing never occurs at low gas-to-solids 
ratios and may or may not occur at the 


the 


gas-to-solids ratio 


intermediate 


determining factor in this case being 


whether the preceding test was a r 


fluxing or nonrefluxing test. In this 
case test D would be nonretluxing 

Ihe cooling rate also can be in 
creased by either lowering the bed 
height or increasing the gas and shal 
rates proportionally. However, lowe 
ing the bed he giit decrease the heat 
and oil-recovery§ efhiciencies and at 
high gas rates a point is reached where 
the increase in the cooling rate 1s 
nullified by the greater rate of im 
pingement on the shale. There are 
also certain inherent disadvantages in 


the use of a low gas-to-solids ratio to 
control the nucleation phenomenon 
All these considerations point up the 
desirability of a method of controlling 
the nucleation phenomenon that i 


independent of the other process vari 


able 


Sedium Chloride Nucleation 


It was observed in the literature that 


sodium chloride crystals vere used 
frequently as condensation nuclei tor 
materials similar to shale oil, One spe 
cific method was to vaporize sodium 
chloride in a gas stream, followed by 
rapid cooling which caused sodium 
chloride crystals to precipitate 
throughout the gas stream. It appeared 
that by the addition of a solut: of 
sodium chloride to the shale it id 
be poss ble to do likewise in the i 
combustion proce It a reasoned 
that the water would evaporate, lea 
ing a thin film of sodium chloride or 
the shale When thi hale with the 
film of sodium chloride pa d through 
the combustion zone, a portion of the 
sodium chloride would sublime. When 
the gas stream was cooled in the upper 
zoe dium chloride crysta 
precipitate thr yughout the va tre 


\ rather extensive evaluat on of the 


Fig. 6. Schemati 
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shale oil 


effect ! addition revealed the 


following tacts 


ot rine 


1. The degree of refluxing was related to mist 
particle size 


could be controlled by 


2. Mist particle size 
adding sodium chloride solution to the 
shale 

3. Sedium chloride and not water wos the 


effective agent 


i the above reiationship, 
ecutive tests 


lo establisl 


three groups of four cor 
vere performed. For the first test in 
each group the retort was first brought 
to steady-state condition in such a 
manner that refluxing would occur, 
ind nothing was added to the shale 
during the test that followed. For the 
next step in the group water was added 
to determine whether water alone 
would eliminate refluxing In the 
third test saturated brine was added 
to determine its effect. Previous work 
id indicated that the preceding 
tead tate condition was the deciding 


factor as to whether or not the retort 
yould reflux at some conditions 
Therefore. a fourth test was scheduled 
vithout an additive to see whether or 
not the retort would return to a re 
fluxing condition on the assumption 
that refluxing was eliminated during 
thre econd or third test 
\ different gas-to-solids ratio. was 
med 1 each group, previous exper 
ence havi ndicated the quantity of 
i t! | wt jing to he 
it e important vat ibles 
t pect t the refluxing tendency 
the ne 
eflu produce i lighter, less 
pro ct therelore the 
propertic f the oil were accepted as 
1 men e of refluxing 
It J il il te fain a 
et the ‘ the must part cles 
‘ thie il re yvered by the first 
a ilo is measured, and the aver 


ic flow diagram of AICI, nuclei generator 
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age size of the mist particles was de- 
termined from an efficiency curve for 
this unit 

The relationship between mist par- 
ticle size and degree of refluxing is 
shown in Figure 4. Product oil gravity 
for the composite sample for each test 
has veen plotted as a function of the 
mass median particle size. The correla 
tion indicates that for the particular 
size range, shale, and bed height used 
in these tests the average particle size 
must be Ie than 4 yw to minimize 
refluxing 

The effect of additives on mist par 
ticle size is also shown in Figure 4 
Tests in which additives were used 
are distinguished by different sym 
bols. In every one, the size of the 
parte le was le than 4 vhen 
brine wa ulded to the shale and 5 
or larger when water was added. This 
indicates that mist particle ize can 
he controlled by adding brine to the 
raw shale and that sodium chloride and 
not water is the effective agent 

It is interesting to note that the mist 
particles were only 2 yw for the fourth 
test in the group at the lowest gas-to 
solids ratio used, Thi indicative of 
the effectiveness of the self-nucleation 
mechanism at rapid cooling rate 

In every test the type and amount of 
oil collected were similar when brine 
was added to the shale. This indicates 
that, when mist particle size is con 
trolled independently, the type and 
amount of oil produced are not influ 
enced by the was-to-solids ratio over 
the range studied 

Ihe chronological changes in the 
product-oil gravity and mist particle 
size, as well as whether additives were 
used, are shown in Figure 5 for one 
group of four tests. Here a pro 
nounced change occurred 2 hr. after 
the brine was added rhis period 
corresponds with the time required 
fer the first shale particles wet with 
brine to reach the combustion zone 
Three hours after the last brine was 
added, the retort had reverted to the 
original condition 

Thi tudy established that the de 
yree of refluxing in the gas-combus 


Poe 


oe 
OF AL LO ALC ON 


Fig. 7. Effect of AICI, on mist particle size 


tion process is controlled primarily by 
mist particle size and that mist particle 
size can be controlled by sodium 
chloride nuclei However, sodium 
chloride ha i low v ipor pressure and 
subsequent investigations indicated 
that the maximum bed temperatures, 
and not the amount of sodium chloride 
added, controlled the degree of nu- 
cleation Investigation of several 
other alts did not disclose any upe 
rior to sodium chloride. Although the 
brine-addition method has merit be 
ciuse of its simplicity, it is undesir 
able to have the mist-formation phe 
nomenon dependent upon any retort 
ing conditions \ method of gener 
ating nuclei outside the retort and 
introducing them into the retort with 
the recycle gas would be more satis 


factory 


Aluminum Oxide Nucleation 


One such method has been studied 
Aluminum chloride vapors were intro 
duced into the recycle gas stream 
where the aluminum chloride reacted 
with a portion of the water vapor 
present to form aluminum oxide nu- 


clei Figure 6 shows the essential 


features of the equipment 


\ metered quantity of compressed air 
vas passed through a Drierite column to 
remove any water vapor and then pre 
heated to the desired temperature level 
in a steam-jacketed heat exchanger befor: 
it passed through the aluminum-chloride 
vaporizer rhe vaporized aluminum 
hloride and warm air then passed 
through a jacketed line into the recycle 
gi line, where it contacted the water 
ior in the recycle-gas stream and re 
wcted to form hydrated aluminum oxide 
particles These particle were ther 
carried up through the retort by the Ka 
tream and dehydrated by the time they 
reached the product cooling one, where 
they cted a nucle: for the oil Vapor 
to condense upon 


Three extended retorting tests have 
been made with this method of nuclea 
tion. Since the quantity and tempera 
ture of the air should affect the quan 
tity of aluminum chloride vaporized, 
two air rates and two temperature 
were selected for these test The size 


of the mist droplets produced within 


CUMULATIVE WEIGHT PER CONT 


Fig. 8. Typical mist particle size distributions. 
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the retort was measured with a jet 
impactor (3) to determine the effec- 
tiveness of the aluminum oxide nuclei 

Examination of the data indicated 
that the amount of aluminum chloride 
added to the recycle gas stream deter 
mined the size of the mist droplets 
rhis is shown in Figure 7, in which 
th: mass median particle size of the 
mist droplets has been plotted vs. the 
amount of aluminum chloride added 

The particle-size distribution for 
several representative mists is shown 
in Figure 8. The first line represents 
the distribution for a refluxing test in 
which no nuclei were added; the 
second is the distribution for a test 
with aluminum oxide as nuclei: the 
third is a test in which sodium chloride 
was the nuclei. It will be noted that 
the mist droplets are more nearly uni 
form in size with the aluminum oxide 
nuclei, as indicated by the slope of the 
line. This type of distribution is quite 
desirable iuse flew parte les are 
produced which are difficult to separate 
by inertial separators but yet the 
largest are small enough to pass 
through the shale bed with a minimum 
amount of impingement 


Future Program 


The chief disadvantage of aluminum 
oxide nuclei is the cost of the alumi 
num chloride. In the near future a 
generator will be tested in which 
sodium chloride will be vaporized in 
an oxyacetylene torch mounted in the 
recycle-ga tream It is hoped that 
the localized temperatures in the flame 
will be hot enough to vaporize an 
adequate amount of sodium chloride 
without raising the temperature of the 
recycle-gas stream appreciably and 
that, wher the gases become mixed 
suitable size sodium chloride crystals 
will precipitate throughout the gas 


stream 
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This paper points up the vacuum which has existed for 
some time in the ion exchange literature and fills in many EX bs 
of the gaps. For the chemical engineer who is considering 


the installation of water-softening equipment or who is 
involved in fixed-bed ion exchange processes, the data 


supplied here can serve as a permanent guide in estimating 
rough costs and in the choice of suitable equipment 


Rh. F. Peak Cascade Cartridge Company, Lewiston, Idaho 


WV. M. David University of Washington, Seattle, Washington 


xchange in ly ) and in larger quant 
vater-treating xchange in many oth held and Mindler and 

he available oft tion of tl ea 
e materials ity Variou com lator 
reported on permit il 
mpositions 


How 


Notation 


To simplify understanding, the following treated solution, bockwash woter regenerant 


definitions are presented solution, and rinse water are all controlled by 
High-capacity resin. A sulfonated cross he single valve 


linked polystyrene resin with a capacity of Multiple-valve unit. An ion exchange unit 


approximately 30 kilograins (CaCO,) cu.ft 
salt/cu.ft in the several pipe lines supplying the unit 


whose operation is controlled by valves located 
when regenerated with 15 Ib. of 
Examples are Amberlite IR 120, Nalcite HCR The flows of feed, regenerant solution, rinse, 


(Dowex 50), Permutit Q, and Chempro C-20 and backwash require the operation in the 


Medium-copacity resin A sulfonated poly proper sequence of more thon one valve 

styrene resin with o capacity of approximately Single-bed unit. An ion exchange system 
20 kilograins/cu.ft. at o salt dosage of 5 Ib consisting of one bed of exchange motervial 
cu.ft. Examples are Duolite C-25 and Amberlite one regenerant make-up tonk, and the neces 
m-112 sary piping ond valves information tur 


Synthetic zeolite. A synthetic, inorganic gel Duplex-bed unit. An ion exchange system panic presented 


material of the sodium aluminosilicate family, containing two beds of exchange material, one ‘ ne estimate rather 

with a capacity of approximately 15 kilo regenerant mokeup tank, and the necessary AN ot Late f 

grains/cu.ft. at a salt dosage of 6 Ib./cuft piping and valves to permit operation of either 


Examples ore Nalcolite and Crystalite bed while the other is being regenerated /ngineering 


6 


Solo-valve unit. An ion exchange unit with Bed volume. The volume occupied by the 
Index of 190) 


o multiple-port valve so arranged that flow of exchange material only 
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Costs 
SODIUM CYCLE OPERATION 


The f.o.b costs of mild steel ion 
exchange units with sodium chloride 
regenerant are shown in Figures 1 
and 2 as a function of bed volume 
Each of the curves shown is based on 
more than 250 datum points. The 
data spread is only +15%, even 
though variables of pipe diam 
eter, bed diameter, and tank shell 
thickness were ignored. Solo-valve 
and multiple-valve units were indis 
tinguishable in cost, and all units have 
been plotted on the same curves. The 
cost ratio of duplex- to single-bed units 
is 2:1 for either polystyrene or syn 
thetic zeolite exchange materials 

Recommended flow rates for these 


units are generally 2 to 3 gal./( min.) 


(cu.ft.) for smaller beds and approxi- 
mately 8 gal./(min.)(sq.ft.) of bed 
cross-sectional area for bed depths of 
36 in. or more. However, some manu- 
facturers state that flow rates up to 
nearly twice these will not materially 
reduce bed capacity. Most of the 
units have depth-to-diameter ratios 
falling within a prescribed range (see 
Figure 11). For depth-to-diameter 
ratios definitely below the range of 
common usage, an additional cost of 
10% should be added to the values 
in Figures 1 and 2 because of the 
larger diameter tank needed. Con 
versely, a large depth-to-diameter ratio 
results in lower equipment cost 

rhe slopes of the cost lines in Figure 
1 are approximately 0.86, which is 
higher than the usual scale-up expo 
nent for equipment costs. This high 


Table 1.—Resin Prices as Quoted * 


Price 
L.C.L. lots 
Small lots 10-200 
Resin 1-9 cu.ft cu.ft 
High capacity polystyrene resins: 
Chempro C 20, Amberlite 1R-120, Dowex 50, Nalcite HCR, etc... . . $30.00 $21.00 
32.00 26.00 
Medium capacity resins and synthetic zeolites: 
Duolite C-25, illeo C 21, Eltorex, etc. 23.00 19.00 
25.00 22.00 
Strongly basic resins:** 
Amberlite IRA-410 and I1RA-400; Nalcite SAR, SBR; Duolite A-101, 74.00 65.00 
A-102; ete 88.00 75.00 
Weakly basic resins:** 
Amberlite IRA-4B, IRA 45; Nalcite WER: Duolite A-2, A-7, A-ll4 47.00 38.00 
etc 68.00 60.00 


* Prices for greensands and sulionated coals were not solicited because of their decreasing 


usage, especially in cycles involving fluids other than water 


** Data for prices of anion exchange resins were collected for calc 


the cost of anion exchange units. The material is incomplete and is presented as a guide only. 
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Fig. 1. Costs (f.0.b.) of mild steel cation ex 
change units, high capacity resin. 


1000 DOLLARS 
v 


Lad 


cost, 


5 
BED VOLUME, CUBIC FEET 


Fig. 2. Costs (f.o.b.) of mild steel cation ex 
change units, medium capacity synthetic zeolite 
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and estimates of 


value is due partly to the cost of the 
resin, which is essentially a linear 
function of the bed volume. In addi 
tion the increased complexity of the 
collection and distribution systems of 
the larger units tends to raise their 
costs. The difference in price of a 
high capacity polystyrene resin unit 
(Figure 1) and a medium capacity 
zeolite unit (Figure 2) of the same 
bed volume reflects not only the dif 
ference in cost between the two ex- 
change materials but also the smaller 
tank size generally used with the 
latter material (see below). In addi 
tion a smaller regenerant make-up tank 
is required for a given volume of 
medium capacity exchange material 
than for the same bed volume of high 
capacity resin. The prices shown in 
Figures 1 and 2 are relatively close 
when compared on an exchange capac- 


ity basis 


ACID CYCLE OPERATION 


Cation exchange systems employing 
an acid regenerant generally use rub 
ber-lined or stainless steel equipment 
and the f.o.b. costs of uch units as 
shown in Figure 3 are higher than 
those for sodium cycle units All 
original cost data obtained for these 
types of system were for single-bed 
units, and the prices of the duplex 
units were computed from these orig 
inal data. The curves for single-bed 
units are each based on le than 
twenty-five datum points. For com 
parative purposes the costs of standard 


sodium cycle mild steel 


units with 
high capacity resin are included in 
Figure 3 

The cost of duplex stainless steel 
units was computed by two methods 
(1) by use of the duplex-to-single 


sof 
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Fig. 3. Costs (f.0o.b.) of acid cycle cation ex- 
change units with high capacity resin 
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bed ratio for standard mild steel units: 
and (2) by the addition of the costs o1 


an extra tank, necessary valves, and 
resin to the cost of a single unit. The 
ratio method resulted in cost figures 
3% higher for small units and 20% 
higher for large units. The curve 
shown is a compromise between the 
two sets of values 

The slope of the curve for single 
bed stainless units is 0.78, which 1s 
closer to the common 0.6 scale-up 


factor and reflects the increased cost 
of the tank and pipes. As a rule of 
thumb, acid-cycle unit 
1.75 to 


sodium-cycle 


costs are often 
those ot 
Data 
of Figure 3 suggest this is satisfactory 


twice 


units 


estimated at 
standard 


for rubber-lined unit but indicate that 
the factor should be 2.5 to 3 for stain 
less steel equipment 

INSTALLATION 


Three types of installation costs tor 


cation exchange unit ire shown in 
Figure 4. The lowest pair of curves 
represent the expense of hooking up 


a unit after it has heen erected on a 


prepared foundation. The middle pair 
of lines presents the cost of erection 
plus piping hookup. The top pair of 
total installation costs, 
that is, all costs except freight, which 
added to the f.o.b 
provide the total installed price 


lines represent 
must he price to 
The 
lower pairs of lines are from values 
provided by equipment manufacturers 
and are based on approximately sixty 
datum points. The highest pair of lines 
was computed by the method of Lang 


(1). and the values thereon include 
cost of a foundation (as 5% of pur 
chase cost plus freight) and trans 


portation of equipment from railvard 


site 


to iob 


erection 


and hookup (as 
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Installation costs for cation 
exchange units. 


Fig. 4 


an additional 


plus freight) 


17% ot 


Lang 


purchase cost 
lactor of 
for supports and platiorms has been 
considered as included im the purchase 
ince exchange 


price of the units ion 


units are commonly sold and shipped 


fabricated, with all 


lhe cost of 


neces 


completely 
sary parts included freight 
for Lang’s method taken 


7.50/1,000 Ib 


needed was 


as 3 and was based on 


an 800-mile shipment 


Installation costs of Figure 4 can 


be added to the purchase prices ot 


Figures 1, 2, and 3, to obtain in 
talled costs exclusive of ftreight 
AUTOMATIC CONTROLS 

Automat controls on a cation 
exchange unit are definitely an addi 


tional expense and are so quoted by 
manutacturing companies \pproxi 
mate prices for automatic controls tor 
a single bed unit are hown in Figure 

These costs are for manually or 
time cloc k ww itiated programming ol 
the regeneration cycle Completely 
automatic regulation of the exchange 
cvcle controlled by yallonage or efflu 
ent quality, will be more expensive 


because of the additional instruments 


and controls required. To a consid 
erable extent the cost of automatic 
controls is dependent on the pipe size 


used with a unit. Accordingly, dashed 


lines have been included in Figure 5 
to indicate the pipe ize commonly 
used with various bed sizes and the 


cost of control equipment tor that pipe 
si7¢ 
Use of automatic controls on a du 
plex unit usually will require a duphi 
valves for 


cation of the controls and 


1 single unit and also cross-over valves 
Hence 


a duplex unit will probably 


and interlocks con 


trols tor 
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Fig. 5. Costs of automatic controls for single 


bed cotion exchange units 
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cost 


lor 


from 2% to 3 


SMALL UNITS 


limited amount of 


collec te d 


lor 


small 


ion exchange 


times as much as 


a single-bed unit 


cost data was 


deionizing units 


which perform both cation and amon 


for 


used 
the 


Fig 


lower 


should be 


inge. lhese da 
ure 6 lhe 
units in which 


lor cation ane 
curve 1 


noted 


the monobed units 1s 


(with the cat 


upper two 


ta are presented in 
curves are 


separate beds are 


1 anion exchange 
for monobed units 
that the bed size 
the total bed 

m exchange mate 


rial occupying approximately halt the 


total volume), but the bed size shown 
for the multiple-bed units is the size 
ot ach single bed (senerall the 
cation and anion exchange beds were 
nearly the same in size. All the small 
unit vere equipped with either a 
purity meter or automatic control 
e cost of which is included in the 
price hown 

The installation cost for a small 
unit should approximately equal the 
cost ot hook ng up a sit vle hed stand 
ard unit, if the special unit is shipped 
completely assembled and mounted on 
ki If the unit is not factory assem 
ble the installation cost would be 
that for the ame number of standard 
heds of the same size 
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Fig. 6. Prices (f.0.b.) for small bed ion 


exchange units. 
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Fig. 10. Shipping weights of mild steel cation 
exchange units (complete with resin and 
bed support gravel). 


which the actual 


markets 


petitive process im 
manufacturer usually 
products through equipment and engi 
This is similar to the 

con 
Hence, 


his 


neering firms 


customary wholesaler - retailer 


sumer system of distribution 
can be 


Table 


even variation in cost 
encountered than is indicated in 


1. The prices quoted by the exchange 


more 


material manufacturers for direct sale 


of small are sometimes 
slightly higher than those quoted by 


the equipment sales companies for re 


quantities 


placement resin 


DERIVED COST DATA 

Data 
in the present study 
cation exchange equipment 
of the expanding interest in special 


manufacturers 
limited to 
Because 


solicited from 


were 


ion exchange cycles, the preceding data 
have been used to compute costs of 


anion exchange equipment and of the 


costs for anion exchange equipment 


agree sufficiently well with published 
values (2, 3) to provide confidence in 
their use for preliminary cost esti- 
mates. However, the data presented 
in this section are intended only to 
serve as a preliminary guide. 

Anion exchange equipment cost data 
are presented in Figure 7. These were 
obtained by adding the difference in 
cost between anion exchange material 
and cation exchange materia! to the 
cost of the corresponding cation ex- 
change unit. The of the anion 
exchange resin was taken as $71.50/ 
cu.ft. and of the cation exchange resin 
as $21.50/cu.ft prices are 
somewhat higher than the cost of the 
resins to the equipment manufacturer. 

The costs of “empty” ion exchange 
units shown in Figures 8 and 9 were 
computed by two methods: (1) sub 
tracting the cost of the from 
the cost of the unit given in Figures 
and (2) adding costs of 


cost 


These 


resin 


1 through 3; 
the valves, tanks, and regenerant make 
up tank, In the second method it was 
not feasible to assign costs to the re 
generant and feed distribution and col 
lection and the 
curves in Figures 8 and 9 have been 
drawn to favor the values computed 
first 


systems, accordingly 


by the method 


BED WEIGHTS, DEPTH PER DIAMETER RATIOS 


Information on shipping weights of 
cation exchange units is necessary for 
computing shipping charges and pre 
paring foundations. This information 
is presented in Figure 10 for sodium 
cycle units. The weight of an ion ex 
change unit 
for a 


cost 


less 
the 
for both 
units, as 


considerably 
given than 
The curves shown are 


varies 


size unit does 


resin and synthetic zeolite 
all the data grouped well into the two 
lines given. Equipment filled with 
synthetic zeolite tends to have a slightly 
than resin 


shipping weight 


equipment without resin. Computed smaller 
10% EXCHANGE BEO RATIOS 
POLYSTYRENE WIGH CAPACITY 
T TT v 7 T T TIT 
+} 


40—J @ CHEMICAL ENGINEERING PROGRESS, January 1957 (Vol. 53, No. 1) 


Fig. 11. lon exchange bed 
depth per diameter ratios. 


filled equipment. Synthetic zeolites are 
generally used in deeper beds and the 
units have a smaller free volume for 
backwashing. Hence, the tank size 
needed for a given volume of exchange 
material usually is smaller. 
Specifications of the manufacturers 
were used to find the depth-to-diameter 
cation exchange 
Figure 11. As 
values lying 


ratios of standard 
units, as plotted in 
referred to previously, 
below the major grouping of points 
represent larger tank diameters with 
concomitant higher equipment costs 
Standard tanks are customarily used 
for ion exchange equipment, and such 
tanks are usually available from stock 
in 6-in. diameter. The 
designer of special cycles can select 
his bed diameter accordingly and take 


increments of 


advantage of the lessened cost 


ENGINEERING 


In the design of ion exchange equip 
ment for special purposes, interpreta- 
tion of rate and of equilibrium data 
requires judgment and experience 
Most manufacturers of ion exchange 
equipment prefer to protect the repu 
tation of their equipment by assisting 
the customer in preparing the design 
The normal amount of custom design 
engineering additional 
charge of 10 to 12% of the purchase 


represents an 


cost 
lish suitable 
erating conditions will add still further 


Special laboratory work to estab- 


resins and optimum op 
expense. 
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FLAMMABILITY 
LIMITS 


OXYGEN 


FUEL % 


for hydrocarbons at low pressures 


Paul B. Stewart and E. 8S. Starkman | Department of Engineering, University of California, Berkeley, California 


handling, and use f hydrocarbon hetween the two pure gwase test 
| 


eee aspects of i¢ processing vases are intermediate in etfectiven mental conditions for each 


fuels are controlled or dictated by one 3. The effect of incr ne altitude . ed. All the 
chemical property: namely, their abil or decreasing the total pressure, is to f I i grition limits tor 
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Table 1.—Spark Ignition Tests 


Experimental conditions 


Series Fuel Press Temp 

No atm 
1 58 10.07 70 
2 58 10.7 70 
3 58 1,0.46,007 70 
4 58 1 35 
5 58 ! 140 
6 58 ! 35 
7 58 ! 140 
8 48 1 35 
9 48 ! 140 
10 32 0.115 140 
x 70 
12 58 1 35 

x commercial isopentane 


Plug Liquid 

Inert energy phase 

gas joules present 
N, 3 No 
co, 3 No 
6N,-CO, 3 No 
all 3 No 
all 3 No 
N,; co, 6 No 
all 6 No 
all 3 No 
nN, CO, 3 No 
N, CO, 3 No 
N, 3 No 
N, CO, 3 Yes 


See Tables 3-5 for inspection tests on fuels; fuel designation is by military specification 


experimental conditions to other var 
iables such as different total pressure 
produced a family of curves which 
were then smoothed, but still consistent 
with the data 

When the family of curves had been 
drawn, cross-plots were made to ob- 
tain lines of fuel vs. pressure for con 
tant oxygen. By smoothing these lat 
ter curves and then replotting the 
original curves from the smoothed 
curves, a more consistent set was ob- 
tained which still agrees with the data, 
The curves at different pressures tend 
to support one another, so that much 
of the original experimental uncer 
tainty is eliminated with no additional 
experimental work 

The construction of a typical igm 
tion curve is shown in Figure 2, after 
all smoothing operations, illustrating 
the results of this plotting procedure 
This graph also shows the comparison 
of the results obtained in this investi 


gation with those reported by Coward 
and Jones (4), their results being a 
complete summary of experimental 
work, mostly with smaller equipment 
and lower energy ignition sources 

Che flammability (or ignitability ) 
limits for AN-F-58 (JP-4) at 70° F 
+5° at pressures from 1 to 0.07 atm 
(corresponding to N.A.C.A. standar: 
altitude pressures in 10,000-ft. incre 
ments—see Table 2) with nitrogen anc 
carbon dioxide inerting, and at pres 
sures of 1, 0.46, 0.07 atm. with an in 
erting gas mixture of 6 parts mitrogen 
and 1 part carbon dioxide are shown 
in Figures 3, 4, and 5. All these 
graphs illustrate the same effect as the 
pressure is reduced of decreasing the 
area in which combustible mixtures 
occur, Not shown by the graphs, due 
to the method of assessing “go” and 
“no go” experiments is the difference 
in basic combustion phenomena. At 
the lowest pressures, in general, the 


Table 3.—A.S.1.M. Distillation of Fuels (1) 


Per Cent 
Over AN-F-48 AN-F-58 Kerosene 
1.B.P. 78° F 114° F 123° F. 327° F. 
10 82.5 151 207 379 
20 82.5 164 268 393 
30 83.0 180 305 405 
40 83.0 195 332 414 
50 83.5 207 355 424 
60 84.0 215 376 436 
70 84.5 223 395 448 
80 86.0 234 413 463 
90 92.0 249 442 487 
ep 97.0 283 495 527 
Recovery % 95 97 98 98 
Residue % 0 1.5 1.5 
loss— % 5 2 0.5 05 
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combustion takes place with little or 
no pressure rise and appears as a 
blue, green, or blue-green slowly mov 
ing flame front; this is in the so-called 
“cool flame” region. 

A comparison of Figures 3, 4, and 5 
brings out the effectiveness of the 
three inerting gases used. Carbon 
dioxide, on a volume per cent basis, 1s 
the most effective inertant. There ts 
little or no difference in the effect of 
changing the inertant on the fuel lean 
limit curve. However, the fuel rich 
limit is somewhat closer to the fuel 
lean limit for carbon dioxide inerting 
as compared to nitrogen inerting. The 
oxygen lean limit is affected the most, 
being approximately 10% for nitro 
gen inerting at sea level as compared 
to nearly 13% for carbon dioxide in 
erting under the same conditions. In 
all cases the gas mixture is inter- 
mediate in inerting effect between the 
two pure gases, and closely approxi 
mates nitrogen, the major component 

This comparison of the inerting 
efficiency is Lrought out more clearly 


Table 2.—U. S$. Standard Atmosphere (3) 


Altitude Pressure Pressure 
ft Ib. /sq.in.obs atm 
0 14.70 1 

10,000 10.10 0.686 
20,000 6.76 0.459 
30,000 4.36 0.296 
40,000 2.72 0.185 
50,000 1.687 0.115 
60,000 1.047 0.071 


in Figure 6. This graph is essentially 
a plot of the minimum quantity of 
oxygen at which combustion takes 
place as a function of altitude. It brings 
out the superiority of carbon dioxide 
as an inertant on the volumetric basis, 
a fact in agreement with earlier, 
small-scale investigations (6). Due 
to the difference in molecular weight 
(44 vs. 28) nitrogen is superior on the 
weight basis. 

Figures 7, 8, and 9 again show the 
effect of changing the inerting gas, 
and of changing the temperature. Re 
sults are given at the three tempera 
tures of 35, 70+ 5, and 140° F. At 
tempts were made to obtain data at 
—65° F., but the vapor pressures of 
all the fuels were so low at this tem- 
perature that all mixtures were in the 
safe region, being outside the fuel lean 
limit. The same general relations ex- 
isting among the three inerting gases 
at 70° hold true at the lower and 
higher temperatures. 

The major effect of temperature is 
to change the vapor pressure of the 
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Table 4.—Reid Vapor Pressure of Fuels (1) 


Ib. /sq.in. 
lsopentane 19.5 
AN-F-58 1.85 
AN-F.32 subst. , 0 


A 


fuel. In addition to making the taking 
of data at —65° F. impossible, it made 
impossible the obtaining of a complete 
fuel rich limit curve at 35°. Other 
effects of increasing the temperature, 
although relatively minor, are: 


The fuel lean limit branches of the curve 
are essentially identical. 

The oxygen lean limit (the bottom of the 
curve) is lowered to smaller values of total 
oxygen content by the 105° increase in 
femperature 

The fuel rich limit branch of the curve is 
moved to higher fuel concentrations by this 
same increase in temperature 


Results of using 6 joules stored en 
ergy the the 
park plugs, compared to the 3 joules 
used in the rest of this work, 
demonstrated in series 6 and 7 experi 


on condensers feeding 


were 


ments. In general, the results obtained 
with the higher energy input check 
those obtained with 3 joules stored en- 
ergy within experimental accuracy and 
are not as graphs. 
There is a slight, but reproducible, 
tendency for the curves at 140° F. to 
a widening of the rich limit as 
the composition approaches the at 
mospheric line. The conclusion from 
this work is that the quantity of en 
ergy delivered to the spark plugs is 
energy 


therefore given 


show 


minimum ignition 
for both energy storage conditions. 
Figures 10 and 11 show the effects 
of inerting fuel AN-F-48 (100/130 
grade) with nitrogen, carbon dioxide, 
and the nitrogen-carbon dioxide mix 
ture at 35 140° F. The curves 
bounding the region of inflammation 
nearly identical to those obtained 
AN-F-58 (JP-4) under the 


same conditions except that they are 


above the 


are 
with fuel 


displaced toward higher fuel concen 
trations by approximately 0.3% on the 
fuel axis. This shift may be due to a 
difference in the most 

stituents of the two fuels, 


volatile con 
since it has 
been shown on scale that 


the lightest hydrocarbons exhibit dif 


a laboratory 


ferences in combustion characteristics 


Inerting tests with kerosene (a sub- 
stitute AN-F-32 [JP-1] 
whick was not obtainable) were con- 
ducted at 140° F. with both nitrogen 
and carbon dioxide inerting at a pres- 
sure of 0.115 atm. Data are shown in 
Figure 12. The vapor pressure of the 
kerosene used was that it was 
impossible to get a flammable mixture 
with it at 1 atm. and 140° F., and only 
parts of the complete curve bounding 
the region of inflammation at 
sures of 0.686 to 0.185 atm 
These two complete curves obtained 


for fuel 


so low 


pres 


inclusive. 


with kerosene are exact duplicates of 
those for fuel AN-F-58 (JP-4) under 
the same experimental conditions. The 
conclusion to be drawn from this is 
that the most volatile constituents of 
these two fuels have the same inflam- 
though 
weight and 


mation characteristics, even 
they differ in 
possibly in other ways from one fuel 
to the other. 

Figure 13 the 


limits pf commercial isopentane (94% 


molecular 


gives flammability 
minimum purity), nitrogen inerted, at 
room temperature and sea level pres 
with 3 spark plug 
electrical Comparison 
with for 


sure, joules per 
stored 


of this 


energy 


curve that obtained 


Experimental Equipment 
The 


sisted of 


experimental equipment con 


system, (4) a temperature control sys 


(6) 
program timer. A schematic arrange 
ment diagram of the main units mak 
ing up the 
separated into 


equipment assembly 
functional 


given in Figure 1, 


Test Tank The original test 
was a steel box 2'4 ft. x 2 ft 
made of M%-in plate, welded con 
struction, reimforced with steel 


steel 


aluminum rupture disk 
nominal 20 Ib 
the pressure 
to 


diam 
burst at a 
which limited 
by combustion 
not damage the 


a ©O-in 
which 
gauge, 
caused 
could 


values 


connected by a 2-in 


system 
also part of the gas-supply 


pipe to the 


system 


measuring system 

A 4-in. diam. Pyrex window in 
side permitted visual observation 
photography of flame phenomena. 


during 
was 


the tank 
when it 


sicle 


tests found that 


(1) test tank, (2) a vacuum- 
pump system, (3) gas and fuel supply 


tem, (5) a pressure measuring system, 
an ignition system, and (7) the 


and 
groups is 


tank 
2 ft 


angle 
It was protected against overpressure by 

(7) 
sq.in 

rise 
which 
tank m 
pipe line to the atmosphere was provided 
for expulsion of gases remaining at the 
conclusion of each test, and the tank was 
vacuum 
A manifold which could be called 
was 
attached to the tank, as was the pressure 


one 
or 


A small stirring fan was installed in- 
the course of the 
natural 
mixing was not sufficiently complete un- 


permitted to continue for 


tically long periods 


less imprac 


Certain details regarding vacuum, gas- 
and-fuel supply, and temperature con- 
trol systems used were omitted. Inter- 
ested persons cen obtain this informo- 
tion directly trom authors. 


System The 
obser ved 


Pressure Vfeasuring 
pressure in the test tank was 
during evacuation and loading by an 
absolute manometer and two Stokes 
McLeod gauges covering different ranges 
These instruments were connected to 
the test tank; or through valves they 
could be made to indicate pressures in 
other parts of the system, for example, 
the tempering tanks. An Alphatron gauge 
was connected to the vacuum system pri- 
marily for the detection of leaks 

\ Statham pressure pickup was in- 
stalled in the test tank. This instrument 
was, in turn, attached to a DuMont type 
304A Oscillograph so that pressure-time 
curves could be photographically re 
corded. The single sweep required on 
the oscillograph was initiated by the 
program timer 

lanition System. The ignition 
was a row of fourteen surface discharge 
spark plugs (2, 5) in the top of the test 
tank. Each spark plug was fired by dis 
charging a 16-microfarad capacitor 
through it. The fourteen capacitors, to- 
gether with the power supply, control 
circuits, and program timer were housed 
in a cabinet with safety interlocks and 


source 


Construction and Operational Details Significant to Endpoint Determinations 


cutouts. For reasons of safety the power 
supply was energized by a push-button, 
so that it had to be manually actuated 
during the entire charging period. This 
button, when released in case of accident 
or danger, discharged all fourteen con 
densers through an internal shorting 
mechanism. 

A high-voltage power supply with half- 
wave rectified output and continuously 
controllable voltage charged the capacitor 
banks. A Thyratron in each spark plug 
circuit acted as a switch, preventing the 
capacitors from discharging prematurely 
The Thyratrons held as long as the grid 
bias was sufficiently negative. Operation 
of the program timer removed the grid 
bias from all Thyratrons simultaneously ; 
this caused all spark plugs to fire 

Ordinary, automotive spark plugs were 
adapted for use in these tests by removing 
the ground-side spark electrode and fill- 
ing the annular space between the center 
electrode and the plug body with Saur- 
eisen insulating cement. When this hard- 
ened, the surface was painted with 
Aquadag (a colloidal graphite suspen 
sion) and allowed to dry. The surface 
resistance of the spark plugs was adjusted 
to approximately 10,000 ohms by applica- 
tion or removal of Aquadag. In use, the 
plug was found to increase 
gradually because of removal of the 
graphite film, leading eventually to failure 
of the piug to fire. It was found necessary 
to keep close check on the condition of 
the spark plugs in order to avoid col 
lecting erroneous data. 

Program Timer. The program timer 
consisted of a synchronous motor driving 
a shaft on which were mounted six ad- 


resistance 
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tuel AN-F-58 (JP-4) shows that the 


two curves are identical within the 
limits of experimental accuracy. It 
seems to be standard practice in the 
petroleum industry to debutanize all 


fuels, and to use isopentane, 


or a pentane mixture, in blending these 


aviation 


fuels to vapor pressure specifications 
These experimental data indicate that 
lightest fractions in a fuel are 
in the behavior of that fuel 


the fuel tanks 


only the 
important 
toward inflammation in 
since they make the ma 
to the total 
it temperatures below 150 
Result those test made 
liquid fuel (AN-F-58 (JP-4)) 
the test tank are shown in Figures 14 
and 15 both nitro- 
gen and carbon dioxide inerting, and 
at 35° F. and at sea-level 
Attempts were made to per- 
at 140 and at —65° F 
‘no presum 


or m stor age 


jor contribution vapor 


F 
with 
in 


pressure 


ol 


These tests cover 


were made 
pressure 
form these tests 
ill these trials 

ably because in one case the fuel vapor 
o high that the fuel rich 


were go,” 


pressure wa 
limit was exceeded, and at the other 
temperature the fuel vapor pressure 
was not sufficiently large to attain the 
fuel lean limit. Since these experi 
ments involve liquid fuel at one tem 


justable cams operating microswitches 


rhe microswitches triggered the sweep 
on the oscillograph for pressure measure 
ment, fired the spark by removing the 
Thyratron grid bias, started and stopped 


which 


a high-speed movie camera was 
occasionally used to photograph phe 
nomena inside the test tank. One micro- 
switch turned off the timer motor at the 
end of one revolution 
Experimental Procedure 

The experimental procedure used in 
this work is outlined in the following 
paragi aphs, eparated according to 
the equipment unit involved 

old Trap tefore operating the 
culm pumps, it was necessary to lower 


70° 


the temperature in the cold trap to 


L xn less. This was done by adding 
pieces of Ory Ice to the propylene di 
cheoride bath jacketing the cold chamber 
ot the trap 


Tanks. The fuel in the 
tempering tank was changed frequently in 


lemperinga 


order that only the light fractions of fuel, 
representative of the vapor in an aircraft 
fuel tank, be used in the ignition tests 
Fuel to be discarded was expelled from 


the tempering tank by opening the bottom 
valve and applying nitrogen pressure 
The tank was then dried by blowing 
nitrogen through it, after which the fuel 
transfer line was capped and the tank and 


line evacuated to approximately 100 4 
abs. pressure. The capped end of the fuel 
transfer line was then submerged in 
fresh fuel and the cap removed. The 
loading valve was closed before the entire 
fuel supply was drawn in, so as not to 
admit air Air in solution in the fuel 


perature, the fuel vapor concentration 


is a constant; the percentage of in 
ertant (or oxygen) is the only free 
composition variable. The amount of 
liquid fuel, whether 67 or 87° of the 
tank volume, had no effect on the re 
sults 
In all cases the test results show u 
flammation outside the curve prev 
iously determined without liquid fuel 
in the tank. These test point how 
that combustible mixtures are moved 
approximately to a fuel composition 
1% higher, and to an oxygen concen 
tration 1% lower, both of these per 
centages being based on the total mx 
ture rather than on the individual com 
ponent. Thus, with liquid tuel in the 
tank, a greater amount of imerti 
required than when liqu uel 1s not 
present possible explanation tor 
this shift in the fuel-rich limit is that 
the bas phenomenon different, that 
is, when liquid fuel is present, ther 
the possibility of having not only fuel 
vapor in the freeboard space in the 
tank, but also of having in that space 
a fog of liquid droplet Wetting of 
the spark plugs in these tests, referred 
to previou ly ndicates the likelihood 
ot the presence ot such a fog suspen 

was liberated when the fuel was subjected 
to the low pressure of the fuel tempering 
tank, and removed by opening the vacuum 
valve momentarily The pressure gauge 
on the fuel-tempering tank was observed 
several times daily to make sure that no 
air had leaked into the vessel 

The gas tempering tanks were loaded 
at the beginning of the tests by being 
pumped to a pressure of 100 « He and 
then filled from their respective high 
pressure bottles. The pressure regulators 
on these botth were adjusted so that 
the gas pressure in the tempering tank 
was maintained at about 50 Ib./sqin 
gauge 

In tests at other than ambient tempera 
ture the tempering tanks were used to 
heat or cool the fuel and gases his 
was accomplished by circulating a heat 
transfer fluid through the copper coil 
surrounding the tempering tanks 

Test tank The test tank wa evac 
uated to less than 100 w He before load 
ing. Components were then added i 


proportion to their final partial pressures 


in the resulting mixture. Since the vapor 
pressure was used as the driving force 
in loading the fuel, it was necessary to 
admit that component to the test tank 
first Then the permanent gases were 
admitted to the test tank, the propor 
tion being measured and ntrolled by 
observation of pre re bor ifety 
oxygen was always the last component 
added 

The test-tank-! yacding procedure Wa 
modified when liquid fuel was used. The 
liquid fuel, at room temperature for test 
at or above room temperature, at or 
below the test temperature for work 
below room temperature, was pumped inte 
the test tank through the rupture disk 
port by a hand-operated transfer pump 
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Table 5.—Specific Grevity of Fuels 


Temp 

Sp.Gr 
lsopentane 74 0.6230 
AN-F-58 70 0.7865 
AN-F.48 74 0.7136 
AN-F-32 subst 70 0.7977 

Method: Westphal Bolance 


ill combustible particle 
or solid 


i well 
nightly flammable 


im) alr 


to be } 
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The rupture disk was then replaced, and 
the pressure in the tank reduced to that 
of the vapor pressure of the fuel; thus 
the loss of the more volatile constituents 
by the pumping-down procedure Was 
minimized The tank and its content 
then were brought to the test temperature 
During this partial evacuation of the 
tank, dissolved gases in the fuel were 
ipparently released from it with sufficient 
splashing of the liquid fuel to wet the 
spark plugs and make them inoperative 
Consequently it was necessary to replace 4 
the spark plugs with dry ones and repeat 
the evactatior The permanent gases 
were then loaded in the usual manner 
lanitior The condenser ink was then 
charged up to the desired poimt, the pro 
grat timer et in motion, and the epark 
plugs fired 
Data. The composition of the gas mix 
ture m the tank wa obtained by the 
pressure (partial pressure) readings 
taken during the loading procedure. A 
ressure-time histor { the events taking 
place was obtained othe sc illoscope 5 
screen which wa photographed 
Results of any one test, on a “go” or 
“no go hasi were assessed by the 
operator by visual observatior The room 
mitaming thi test tanh Wa darkened 
before the test Phenomena taking place 
in the tan! were heerved through the 
gla port in a mirror forming a simple 
periscope ystem Any flame at all, no 
matter it its characteristx was re 
rded as “ao.” 
me early tests were photographed, § 
but thi roved to be actually inferior in § 
many ial observation 
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Battery Studios with Particular Reference to 
Organic Depolarizers.* WILLIAM L. MONSON, 
W. J. Huff, 196 
pp. Two copies available for Interlibrary loan 
(1955.) 


EQUILIBRIA & PHYSICAL 
PROPERTIES 


The Development of « Thermodynam‘< Net- 
work from P-V-T Data with Specific Applice- 
tien to Tertiary Butyl.* LESTER H. KRONE, 
Jr., Washington Prof. R. Curtis 


copy available for 


University of Maryland. Dr 


Microfilm ets /page 


University 
Johnson, 100 pp. One 


loan. Uune, 1955.) 


DOM 
Prof 


The Effect of Pressure on Azeotropes 
INIC F. PALAZZO, Columbia University 
E. H. Amick, Jr., 131 pp 
tion presently withheld. Not 
(October, 1955.) 


Microfilm publica 
available for 


loan 


Enthalpies of Mixtures of Methanol, Benzene, 
and n-Hexane. PHILIP G. McCRACKEN, Pur 
due University. Profs. J. M. Smith & £&. W 
1686 pp. One copy available for 
Photostats 20 cts./page; 
1956.) 


Comings, 
loan microfilm 1Y% 


ets./page. (February, 


Equilibria in the Hydration of Ethylene at Ele- 
vated Pressures & Temperatures.” CHARLES S 
COPO, Yale University. Prof. B. F. Dodge, 352 
pp. Two copies available from Yale library 


(June, 1956.) 


Flow Properties of Pseudoplastic Fluids. JOHN 
A. GLASS, Cornell Prof. C. C 
Winding, 266 pp. Two copies for loan from 
(1956) 


University 


Cornell library 


The Heterogeneous Phase & Volumetric Be- 
havior of the Methane-Hydrogen Sulfide Sys- 
tem.* JAMES P. KOHN, University of Kansas 
Prof. Fred Kurata, 239 pp 
1956) 


One copy available 


for loan 


(August, 


Interfacial Tension & Viscosity of Binary Sys- 
tems at Their Boiling Point.* 1. DAVID LING, 
Prof. M. Van Winkle, 174 
pp. Two copies available for loan from Uni 
Microfilm $9 1956) 


University of Texas 


versity’s library (une, 


Physical Tests of Coal Blends for Production 
of Metallurgical Coke.* JAMES R. DIETZ, Uni 
Prof. H. V. Fair- 
Two copies for loan from 
15 cts./page; 
1956) 


versity of West Virginia 
198 pp 
University’s library 
page 
Shear Degradation of Polystyrene in Solution.* 
ALFRED M. TURKEL, Cornell University. Prof. 
Cc. C. Winding, 136 pp. 
from University’s library. 


banks, 
Photostats 


microfilm 3 cts (February 


Two copies for loan 
(1955.) 


Solution Non-ldeality & Vaportiquid Equi- 
libria.* YUSUF K. SUKKAR, University of 
Texas. Prof. M. Van Winkle, 84 pp. Two 


* Work continuing 


copies for loan from University’s library 
Microfilm $5. Uanuary, 1956.) 

A Study of the Volumetric Properties & 
Thermal Stability of Concentrated Nitric Acid. 
MANOJ KUMAR D. SANGHVI, Ohio State 
University. Prof. N. B. Kay, 238 pp 


from 


Two 


copies for loan University’s library 


(Autumn, 1956.) 
Thermodynamic Properties of Nitrous Oxide.* 
EARL J. COUCH, Jr., 
KA. Kobe, 219 pp 
library 


University of Texas. Prof 
Two copies for loan from 
University’s Microfilm $11 Uune, 
1956.) 

Thermodynamic Properties of Binary & Tern- 
ary Systems Related to Vapor-tliquid Equi- 
libria. P. S. MURTI, Prof 
M. Van Winkle, 206 pp. Two copies for loan 


library Microfilm $10 


University of Texas 
from University’s 
(June, 1956.) 


Vapor-iquid Equilibria of Light Hydrocarbon 
Systems Containing Hydrogen at Low Tem- 
ALVIN L. BENHAM, 
Prof. D. L 126 pp 
for loan University’s Generai 
Microfilm page. (1955.) 
Vapor-tiquid Equilibria in the System Hydro- 
ARTURO MAIMONI, University 
Prof. D. N. Hanson, 124 pp 
One microfilm copy for loan from University’s 
No. UCRS-313!. (September, 1955.) 
High Pressure 


peratures.” University of 


Michigan Katz, One copy 


from Library 


1% cts 


gen-Nitrogen 


of Califorina 


library 
Vaportiquid Equilibrium at 
Ethanol-Water & 2-Propanol-Water.* 
Yale 


Two copies for 


Systems; 
FRANCIS H. BARR-DAVID, 
Prof. B. F 176 pp 


loan from University’s library 


University 
Dodge, 
Abstract & con 
1956.) 


clusions separately available. (June, 


Vapor Pressure-Temperature Correlations for 
Petroleum Hydrocarbon Mixtures in Vacuum 

REMZI NOKAY, Northwestern 
Prof. G. G 106 pp. Not 
Microfilm $5 
1954.) 


Distillation. * 
University Lamb, 


available for loan cts 


page 


FLUID MECHANICS 


The Drainage of Foams & Liquid Films." 
WILLIAM M. JACOBI, 
Prof. C. S. Grove, Jr., 157 pp. One copy for 
loan from University’s library 1956.) 
The Dynamics of Liquid Agitation in the 
Absence of an Air-tiquid Interface.* DAVID 
5. LAITY, New York University. Prof. R. E 
122 pp. Two copies for loan from 
University’s library 1956.) 

Fluid Dynamics of the Ranque-Hilsch Tube.” 
WILLIAM A. SCHELLER, Northwestern Univer- 
sity. Prof. G. M. Brown, 104 pp. Not avail- 
Microfilm $5. +- 1 cts./page. 


(November, 


Syracuse University 


(June, 


Treybal, 
(February, 


able for loan 
Uune, 1955.) 
Mixing of Enclosed Liquid Jets. ROBERT W 
KOUCKY, M.1.T. Prof. H. S. Mickley, 387 pp 
Not available for loan 1956.) 

Horizontal 
University 


Uanuary, 
Natural Convection inside « 
Cylinder. WILLIAM R. MARTINI, 
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of Michigan. Prof. S. W. Churchill, 182 pp 
One copy for loan from University’s General 
page. (1956.) 
Size Distribution of Droplets from Grooved 
Core Centrifugal Pressure Nozzles." AMAR 
ENDU P. R. CHOUDHURY, Northwestern Uni- 
versity. Prof. W. F. Stevens, 124 pp. Not 
available for loan. Microfilm $5. + 1% cts. 
page. (October, 1955.) 

Studies on the Swirling Motion of Water 
Within a Spherical Vessel. FRED N. PEEBLES 
University of Tennessee. Profs. H. J. Garber 
R. M. Boarts, 192 pp. Five copies for loan 
Ch.E. Microfilm $7.50 


Library. Microfilm 1% cts 


from Dept Uanuary, 
1956.) 

Vacuum Flow of Gases through Channels with 
Circular, Annular, & Rectangular Cross Sec- 
tions. WALTER DONG, University of Cali 
fornia. Profs. L. A. Bromley, D 
118 pp. Microfilm 
U. of C library UCRL-3353 


FLUIDIZED SOLIDS 


The Effect of Liquid on interparticle Forces in 
GasFluidized Beds. HARRY W. PARKER 
Northwestern University. Prof. W. F. Stevens 
93 pp. Not available for loan. Microfilm $5 
+ 1% cts./page 1956.) 
Density Fluctuations in Fluidized Beds. 
K. BAUMGARTEN, University of 
Prof. R. L. Pigford. One copy on loan from 
1956.) 


N. Hanson 
loan from 
1956.) 


available for 
(April 


(June, 
PETER 
Delaware 
University’s Ch.E. Dept. Uune, 
Factors Affecting the Uniformity of Fluidize- 
tion in Fluidized Beds.* LLEWELLYN F. BREN 
NECKE, Washington University. Prof. A. Rose, 
163 pp. One copy available for loan from 
University’s library 1955.) 

The Flow Characteristics of Air-Solids Mix- 
tures.” ROBERT E. HELANDER, Northwestern 
University. Prof. R. E. Zinn, 81 pp. Not avail 
loan. Microfilm 
Microfilms, Ann Arbor, $5. 4 
(March, 1956.) 

Flow Characteristics of Solids-Gas Systems.* 
CHIN-YUNG WEN, University of West Virginia 
Prof. H. P. Simons, 117 pp 
loan from University’s library 
15 cts./page.; 
1956.) 


Uanuary, 


University 


page 


able for from 


1% cts 


Two copies for 
Photostats 
microfilm 3 cts./page. (May 
Mechanics of Two Phase Flow-Cocurrent 
Countergravity Flow of Ideal Vertical Fluid- 
ized Systems.* DONALD L. STRUVE, Prince 
ton University. Prof. J. C 112 pp 
Microfilm available from University Microfilms 
Ann Arbor. (February, 1956.) 

Physical Characteristics of Supported Fluidized 
Beds.* JOHN D. STAUFFER, Northwestern 
University. Prof. W. T. Brazelton, 151 pp 
Microfilm $5. 4 (September 
1955.) 


Elgin, 


1% cts./page 


HEAT TRANSFER 
The Application of Freq 
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Analysis to the Measurement of the Thermal 
Conductivity of Gases. BARRY |. TARMY, 
Prof. C. F. Bonilla, 200 
pp. Microfilm publication presently withheld 
(May, 1956.) 


Columbia University 


No copies for loan 


Condensation on Single Longitudinal Fins. 
ELLIS M. LANDSBAUM, Northwestern Univer 
sity. Prof. L. F. Stutzman, 63 pp. Microfilm 
$5. + 


films at Ann Arbor 


1% cts./page from University Micro 


(April, 1955.) 


The Condensation of Superheated Freon-114 
& Steam Vapors Outside « Horizontal Tube. 
GAREN BALEKJIAN, University of 
Prof. D. L. Katz, 160 pp 


from University’s General 


Michigan 
One copy for loan 
Microfilm 
Abstract & conclusions pub 
(1956.) 


Library 
cts./page 
lished in “Microfilm Abstracts.” 


Cooling & Dehumidification of Air by a Finned 


Tube.* BROUGHTON L. BAKER, North Caro 
lina State College. Prof. K. O. Beatty, 85 pp 
One copy for loan from college library 


(June, 1955.) 


Effect of Initial Velocity Distribution on Heat 


Transfer in Smooth Tubes PETER H 
ABBRECHT, University of Michigan. Prof. $ 
W. Churchill, 132 pp. One copy for loan from 
University’s General Library. Microfilm 
cts./page. (1956.) 


The Effects of Superatmospheric Pressures on 
Nucleate Boiling. RUSSELL B. MESLER, Univer 
sity of Michigar Prof. J 
One copy for loan from University’s General 


Microfilm 1% cts (1955.) 


T. Banchero, 133 pp 


Library page 


Fundamental Factors Affecting Boiling Co 
efficients.* HIROO MITSUYO KURIHARA, Pur 
due University Prof. J. E. Myers, 130 pp 


One copy available for loan from University’s 


library. Microfilm 1% cts./page; photostats 
20 cts./page; Ovzalid copy 4 cts./page; all 
plus postage. Abstract & conclusions avail 
able from “Dissertation Abstracts (July 
1956.) 


Heat Transfer & Fluid Friction During Turbu- 
lent Flow Through « Baffled Cylindrical Shell 
GEORGE A. BROWN, 
P. Bergelin 


& Tube Heat Exchanger 
University of Delaware. Prof. O 
school’s 


loan from 


1956.) 


One copy for 


une, 


102 pp 


Dept. of Chem. Eng 


Heat Transfer to Fluidized Beds. ROBERT D 
HAWTHORN, M.1.T. Prof. H. S. Mickley, 199 
available for (May, 


pp. Copies not loan 


1956.) 


Heat Transfer to Fluids with Variable Fluid 
Properties: Carbon Dioxide in the Critical 
Regions.” ROBERT P. BRINGER, Purdue Uni 
Prof. 1. M 


loan 


versity Smith, 195 pp. One copy 


available for from University’s library 


Photostats 20 cts./negative page; micro- 


film 14 cts./page plus postage. Abstract & 
conclusions separately available in “Disserta 


tion Abstracts.” 1956.) 


Uanuary, 


Heat Transfer from High Temperature Gases 
Inside Circular Tubes. HERBERT ZELLNIK, Uni 


versity of Michigan. Prof. S. W. Churchill 


154 pp. One copy for loan from University’s 
General Library. Microfilm 1% cts./page 
Abstract & Conclusions published in “Micro 
film Abstracts.” (1956.) 

Heat Transfer in Laminar Flow. JOSEPH F 


GROSS, Purdue University Prof. H. ¢ Van 
Ness, 157 pp. One copy for loan from Uni 


versity’s library. Negative photostats 20 cts 


page; microfilm 14 cts./page; all plus post 
age. Abstract & conclusions in “Dissertation 
Abstracts.” (une, 1956.) 

Heat Transfer to Non-Newtonian Fluids 
ROBERT D. VAUGHN, University of Delaware 
Prof. A. B. Metzner, 245 pp. One copy for 
loan from Chem. Eng. Dept. Uune, 1956.) 


Heat Transfer in a Pipe with Turbulent Flow 
& Arbitrary Wall-Tempereture Distribution * 
CHARLES A. SLEICHER 
Prof. D. | 


University of Michigan 


Katz, 156 pp. One copy for loan 


from University’. General Library. Microfile 
14 cts./page. Abstract & ynclusions pub 
lished in “Microfilm Abstracts (1955.) 


Part |: Local Convective Thermal Transfer from 
Spherical Surface. 

Part tl; Temperature Gradients in Turbulent 
Gas Streams. Measurement of Temperature, 
Energy, & Pressure Gradients 
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Gas Streams 


Temperature Gradients in Turbulent 
Behavior near Boundary in Two- 
NAN.-TEH HSU 


Dimensional Flow.* California 


Institute of Technology Prof. B. H. Sage 
118 pp One copy for loan from General 
Library of school. (1956.) 


Natural Convection Heat Transfer in Regions 
of Maximum Density." ROBERT SCHECHTER 


University of Minnesota. Prof. H. S. Isbin 
116 pp. Not yet available for loan. Abstract 
& conclusions separately available (lanuary 
1956.) 


the Effect of 


Edge Losses & Contact Resistances in the De- 


A Quantitative Evaluation of 


termination of Thermal Properties of Solid 
Materials by an Unsteady-State Method.” 
ARTHUR A. ARMSTRONG 


State College Prof. ¥ ) 


jr., North Carolina 
Beatty pp 
One copy for loan from College library 
1956.) 
Simultaneous Heat & Momentum Transfer in 
the Flow of Gases Through Packed Beds.” 
MARVIN B. GLASER, Northwestern University 
Prof. G 


versity Mic rofilms Anr 


Thodos, 81 pp. Copy filed with Ur 
Arbor. Microfilm $5 
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Thermal Conductivity of Gases at High Pres 
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Transfer Processes in Vertical Condensers 
KAMAL KISHORE GANGABISAN SIKCHI. Car 
negie Institute of Technology. Prof. 
Rothfus, 354 pp. Two copies for loan fron 
school library (May, 1956 


Use of Flow Patterns in Predicting Shell-Side 
Heat Transfer Coefficients for Baffled Shell & 


Tube Heat Exchangers RAJESHWAR kK 
GUPTA Prof. D. L. Katz, 126 pr One py 
for an trom General Library of school M 
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Combustion in an Intensely Stirred Reactor 


MARVIN L. BAKER, M.LT. Profs. H. C. Horttel 
G. ¢ Williams, 236 pp. Copies not available 
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The Combustion Rate of Coke Deposited on « 


Cracking Catalyst." WALKER H. BOWMAN 
MALT. Profs. H.C. Hotel, G. C. Williams 
195 pp. Not available for loan. Uune, 1956 


Design of Fixed Bed, Gas Phase Catalytic Re 


actors.” JOSEPH H. JAFFER, Jr, Yale Univer 


sity. Prot. Harding Bliss, 379 pp Two copies 


for loan from Yale library. Uune, 1956.) 


The Explosive Reaction of Diborane in Dry & 


Saturated Air.* EDGAR Lt. POLLING, Univer 
sity of West Virginia. Prof. H. P. Simons, 142 
pp Two copie for loan from University's 
library Photostats 15 cts. /page microtile 
} cts. /page. Uanuary, 1956.) 


The Hydrogenation of Carbon Menoxide on 


a Steel Catalyst. RALPH H. SCHATZ, Univer 
sity of Michigar Prof, R. R. White, 118 pp 
One copy for loan from University's Genera 
Library. Positive microfilm 1% cts./page 
Abstracts & conclusions published in “Micro 
Abstracts 1956 

A Kinetic Study of Vapor Phase Catalytic 
Esterification.* PAUL H SQUIRES, Rensselaer 
Polytechni Institute Prof Chan Mui Chou 
166 pp One copy for toan trom RPI 
library; microfilm $2.49 available from Micro 
films, Ann Arbor. Uune, 1956) 


Kinetics of the Catalytic Dehydrogenation of 


sec-Buty!l Alcohol, JOSEPH J. PERONA, North 


western University. Prof. G. Thodos, 64 pp 
Microfilm $5. 4+ 1% cts./page from Univer 
sity Microfilms, Ann Arbor May, 1956) 


Kinetics of Decomposition of Calcium Carbon 
ate & Barium Carbonate, FRANK FLAKES 
MAT. Prof. C. N. Satterfield, 157 pp. Not 
available for loan. (May, 1956) 

The Kinetics of the Hydrogenation of Toluene 
in an Autoclave, HOWARD LITIMAN, Yale 


University. Prof. Harding Bliss, 174 pp Iwo 


copies for loan trom Yale library (June 
1956 

Mechanism of « Two-Phase Reaction Ethyle 
GEORGES GAU 
Piret 


from Ur 


tion of Tolvene.* University 


of Minnesota. Prof. £. | 102 pp. One 


copy for tloar iversity’s library 
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Oxidation of Sulfur Dioxide in Fog Droplets. 
DONALD R. COUGHANOWR, University of 
illinois. Prof. H. F. Johnstone, 86 pp. Two 
copies for loan from University’s library 
Microfiler cts./page from University 
Microfilms, Ann Arbor. 1956 
Oxidation Processes in the Recovery of Sulfur 
Dioxide. WILLIAM E. WEST, Jr, University 
of Illinois. Prof. H. F. Johnstone, 105 pp 
Two copies for loan from University’s library 
Microfilm 14 cts./page from University 
Microfilms, Ann Arbor. (October, 1956.) 
The Reactions of Sulfur During the Gasification 
of Coal. JOSEPH H. OXLEY, Carnegie Insti 
tute of Technology. Profs. A. A. Orning & R 
6. Beckmann, 164 pp. Two copies for loan 
from Carnegie’s library. Uune, 1956.) 
The Reduction of Tungsten Oxides. Effect of 
Pellet Density & Inert Gas on the Rate of Re- 
duction with Hydrogen.” GENE G. MANNELLA 
Rensselaer Polytechnic Institute. Prof. J, O 
Hougen, 97 pp. One copy for loan from 
R.P.1. library. Microfilm $1.46 from University 
Microfilms, Ann Arbor. Uune, 1956.) 
Solid-Catalyzed Reaction in « Fluidized Bed 
WERNER B. GLASS, MIT. Profs. Gilliland 
& W. K. Lewis. None available on loan. Mi 
rofilm about $15 June, 1956 
Studies of Laminar PreMixed Methane-Air 
Flames: The Flame Attachment Aone & Flame 
Propagation Rates Along a Nichrome Surface.” 
ARTHUR THOMAS, Princeton University 
Prof. RH. Wilhelm, 121 pp. Not available on 
loan. Microfilm copy from University Micro 
films, Ann Arbor, (May, 1956.) 
A Study of the Free Radical Mechanism of 
Ethane Pyrolysis. RICHARD H. SNOW, IIlinois 
institute of Technology. Profs. R. E. Peck & 
G. Von Ffredersdorff, 82 pp. One copy 
available for loan from Institute's library 
June, 1956 
A Theoretical & Experimental Investigation of 
the Kinetics of Grinding in a Ball Mill, FRANK 
W. BOWDISH, University of Kansas. Prof 
J. O. Maloney, 166 pp. One copy for loan 
from Watson Library of University (May 
1956.) 


MASS TRANSFER 

Mass Transfer Ratio Coefficients for Variable 
System Sizes. HAROLD A. LINDAHL, Illinois 
Institute of Technology. Profs. J. H. Rushton 
& R. E. Peck, 150 pp. Not available for loan 
Uune, 1956.) 

The Effect of Orientation & Association in 
Thermal Diffusion.* WALTER S. KMAK, Uni 
versity of Illinois. Prof. H. G. Drickamer 
123 pp. Two copies for loan from University’s 
library. Microfilm 14 cts./page from Uni 
versity Microfilms, Ann Arbor (February 
1956.) 

Thermal Diffusion & Molecular Motion.” 
LOUIS J. TICHACEK, University of Illinois 


* Work continuing 


Prof. H. G. Drickamer, 118 pp. Two copies 
for loan from University's library Microfilm 
1% cts./page from University M crofiims, Ann 


Arbor 
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Absorption of Hydrocarbons of High Volatil- 
ity in Hydrocarbon Drops. [ARIK G SOMER, 
University of Maryland. Prof. 0. T. Bonney 
144 pp. Two copies available on Inter-library 


loan. Microfilm cts. /page 1955 


An Analysis of Variance Study on Variables 
Affecting Rate Coefficients of « Centrifugal 
Gas Absorber, BLASE J. SOLLAMI, North 
western University. Prof. L. F. Stutzman, 71 
pp. Not available on loan. Microfilm $5. 4 
1a cts./page from University Microfilms, Ann 
Arbor. (April, 1956.) 


Bubble Cap Tray Efficiency Correlation 
WILLIAM SMOLIN, Polytechnic Institute of 
Brooklyn. Prof. Ju Chin Chu, 171 pp. One 
copy available for loan. Abstract & conclu 
sions separately available. (June, 1956.) 


Development of a High Velocity Spray Dryer 
HOWARD A McLAIN, Purdue University 
Prof. E. W. Comings, 233 pp. One copy for 
loan from Purdue library. Negative photostats 
20 cts./page; microfilm 14 cts./page; Ozalid 
copy 4 cts./page, all plus postage. Abstract 
& conclusions in “Dissertation Abstracts.’ 


(January, 1956.) 


The Effect of Concentration Level on Mass 
LAWRENCE £. WESTKAEMPER, University of 
Michigan. Prof. R. R. White, 126 pp. One 
copy tor loan from University’s General 
Library. Microfilm 14 cts./page from Uni 
versity Microfilms, Ann Arbor “Microfilm 
Abstracts” contains abstract & conclusions 
(1955,) 

Gas Absorption Accompanied by «a Liquid 
Phase Chemical Reaction.® P. | THIBAUT 
BRIAN, M.1LT. Profs. E. R. Gilliland & R. F 
Baddour, 377 pp. Not available on loan 
Microfilm $16. (August, 1956.) 

Gas Film Mass Transfer on Bubble-cap Trays.* 
NORMAN N. HOCHGRAF, University of Dela 
ware. Prof. J. A. Gerster, 150 pp. One copy 
available on loan June, 1956.) 

Gas Phase Resistance to Mass Transfer in a 
Bubble Cap Column.* 8. B. ASHBY, Univer 
sity of Michigan. Prof. G. B. Williams, 136 
pp. One copy available for loan from Gen 
eral Library of University. Microfilm 1% cts 
page from University Microfilms, Ann Arbor 
(1955.) 

Interfacial Resistance in Gas Absorption 
L. EDWARD SCRIVEN, Il, University of Dela 
ware. Prof. R. L. Pigford, 221 pp. One copy 
for loan from Dept. of Chem. Eng. of Univer- 
sity. Uune, 1956.) 

The Kinetics of Nitrogen Dioxide Absorption 
in Water. MARTIN M. WENDEL, University of 
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Delaware. Prof. R. L. Pigford, 188 pp. One 
copy for loan from University’s Dept. Chem 
Eng. (une, 1956.) 

Mass Transfer in Cocurrent Gas-liquid Flow 
Through a Packed Column. HOWARD G 
McILLVRIED, Carnegie Institute of Technology 
Prof. C. C. Monrad, 100 pp. Two copies avail 
able for loan. (October, 1956.) 

Mass Transfer Through Compressible Turbu- 
lent Boundary Layers." HOWARD S. BRYANT 
Jr., MAT. Prof. T. K. Sherwood, 199 pp. Not 
available on loan. (March, 1956.) 

Mass Transfer at Low Pressures. NORMAN E 
COOKE, M.1.T. Prof. T. K. Sherwood, 213 pp 


Not available on loan November. 1955 


A Method of Predicting Point Efficiencies for 
Typical Bubble-Cap Plate." CHARLES 
WINSLOW, Jr., North Carolina State nilege 
Prof. —E. M. Schoenborn, 194 pp. One copy 
for loan from College library. (1955.) 
Performance of the Perforated Plate in Frac- 
tionation Columns. MAX SCHREINER, Jr 
University of Maryland. Prof. A. H. Cooper, 
389 pp. Two copies available for loan on 
Interlibrary loan. Microfilm 14 cts./page 
(1955 

Solution of Differential Equation Describing 
Transient Behavior of Distillation Equipment 
PAUL G. LAFYTIS, Case Institute of Technol 
ogy. Prof. T. J. Walsh. One copy available 


for loan from Case library. Clune, 1956 


A Study of Overall Plate Efficiency & Pressure 
Drop in a Six Inch Diameter (Perforated) 
Plate) Distillation Column.* WILFRED J. BRAU 
LICK University of Texas Prof. M. Van 
Winkle, 97 pp. Two copies for loan from 
University’s library. Microfilm $5. (Uanuary 
1956.) 
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Correlation of Factors Affecting the Extraction 
Efficiency in a Pulse Liquid-Liquid Extractor.* 
GEORGE T. SWISHER, Virginia Polytechnic 
Institute. Prof. F. W. Bull, 192 pp. One copy 
for loan from V.P.1.’s library. (une, 1956.) 
Diffusion in Binary Liquid Mixtures. NORMAN 
J. WEINSTEIN. Oregon State College. Prof 
J. S. Walton, 160 pp. One copy for loan 
from College library. (January, 1956.) 

Drop Formation in Liquid-iquid Systems from 
Single Nozzles.* HAROLD R. NULL, University 
of Tennessee. Prof. H. F. Johnson, 130 pp 
One copy for loan from University’s library 
Microfilm about 3'/2 cts./page December 
1955 

Equilibria-Temperature Data for the Water- 
Phenol-O-Cresol System. HAROLD KEN- 
DALL, Case Institute of Technology. Prof. 1 
J. Walsh. One copy for loan from Case's li 
brary. (June, 1956 

Individual Film Coefficients of Mass Transfer 
in liquid-liquid Extraction* GEORGE C 
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SMITH, Carneg Institute of Technology 
Prof. R. B. Beckmanr 122 pr Two pies 
for loan from Carnegie’s brary August 
1956 


Interfacial Area in Liquid-liquid Dispersions 
Related to Fluid Motion in Mixing Vessels 
WALTON A. R 
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What ENGINEERS 


Hugh L. Rusch and 


he growth of the engineering pro 


fession results, of course, in expand 


ing career opportunities, and the engi 
this fact. In 
to the question: Is engineering as a 
attractive than it 


neer recognize answer 


career more or le 

was ten or fifteen yeers ago? Approxi 
mately 69% of engineers answer that 
it is; only a small minority of 14% 


reply that it is less attractive (Figure 
1). Among the men of long experi 
of age and 


ence—those forty-five year 


who remember an earlier era—a 
BOC; 
more attractive today 
teen This 
result of enlarged horizon 


over 
majority ot engineering 18 
than ten or fif 


years ago opinion is the 


mn engineer 


thinking and of the greater profes 
sional and material recognition engi 
neering accomplishments are bring 


ing 


Clerical Requirements Abhorred 
by Engineer 


On the other side of the ledger there 
are pertinent objection 
list of the 


complaints 1s the 


Topping the 
engineer's pontaneous 
charge that he ts 


forced to fight his way through a 
jungle of administrative red tape and 
onerous routine, His creative energies 
and productive drives too often ebb 


away in the struggle with clerical de 


tail. In another part of the inter 
view where they were asked to 
state whether a series of individual 


their jobs was tru¢ 


agreed that 


statements about 


or false, 77% “engineers 


are given too much routine work.” 


(See Table 1.) 


* Mr. Rusch is Vice-President and Mr. Goeke 
is Research Director of Opinion Research Cor 
poration. 


The extraordinary growth of the engineering profession 
since World War Il has brought with it some real growing 
pains. One of the areas where stress has been felt most 
acutely is in the relationship between engineers and man- 
agement. In order to explore some dimensions of these 
relationships in industry today, the Opinion Research Cor- 
poration conducted comprehensive interviews with more 
than 800 engineers in the following five major industries 
distributed in industrial centers from coast to coast: aircraft, 
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relations factors. 


Joseph R. Goeke | 


| 


Table 1.—How Engineers Vote on a Series 
of Statements about Their Jobs 


Not No 
True true opinion 


% % % 


“Engineers are given 
too routine 
work” . 77 
“Pay not high enough 
compared with other 
positions requiring 
same or less ability” 
“Engineers are not kept 
properly informed of 
company policy” 6! 37 2 
“Too little chance to use 
creative abilities” 45 53 2 
“The company does not 
help to further his 
education” , 44 54 2 


Table 2.—What Job Values the Engineer 


Likes Most 
% naming 
this item 
Interesting work 74 
People he works with 63 
Security 40 
Employee benefits 40 
Amount of responsibility 37 
Immediate supervisor 35 
Working conditions sos 32 
Chances for advancement 31 
His pay 23 
Credit for good work . 18 
Opportunity for further education 12 
Personal interest compony takes in 
him 8 


Engineering—A Fairly Paid Profession? 


Second in his list of complaints, as 
indicated in Table 1, ts the 
pay. As noted here, 76% 
of the engineers interviewed say their 


1s also 
question ot 
pay is not high enough compared with 
other positions requiring the same or 
even less ability. 


fom INDUSTRY 


automobile, electrical machinery, petroleum refining, and 
steel. Also included in the survey were seven homogeneous 
engineer groups with leading American companies. These 
engineers are industry's qualified professional, technical, 
and scientific personnel holding nonmanagerial positions; 
they are well educated, and highly articulate; and they 
know what they expect from management. 
present the specifics, many of which come down to human 


Herein we 


Opinion Research Corporation, Princeton, New Jersey * 


More than four out of 


every five who participated in the sur 


engineers 


vey are earning $6,000 a year or more 
As a group, therefore, the engineers 
stand fairly high on the national in- 


come scale, but their testimony 
about salary makes it clear that 
management's pay policie fall 
considerably short of fulfilling the 
engineer’s expectation When talk 
ing about his pay the typical 
engineer doe not use the vocabu 
lary of the financially oppressed such 


a living wage”; 
Instead, 


as “I’m not making 


‘can't make ends meet,” et 


he coneentrates on salary injustices in 


relation to his experience, and makes 


comparisons with what other groups 


on the company payroll are earning 


To many engineers, the only way to 
keep climbing up the financial ladder 


is to move over onto the management 


rungs 4 common observation 1s 
“The salary curve flattens out for ex 
perienced engineers except in solely 


management positions.” To the eng 


neer, pay seems to be almost as impor 
tant a status symbol as it 1s a means 
of acquiring the material goods of life 


The about the 


engineer's pay in relation to other pro 


speciic comments 


fessions and trades are not confined to 
a mere handful of engineers. They are 
voiced by the great majority 

Clearly, today’s engineer expects 
management to do some basic recalcu 
lating if only in response to the law 
of supply and demand. In one com 
pany where dissatisfaction with pay is 
especially keen, some engineers come 
Their most effective 


admit, is 


right out with it 


getting a raise, they 


paid job at an- 


way of 
by taking a 
other company in the area; 
they can return to their 


higher 
after a de 
cent interval 
former company at a “pirate” rate. 
Yet such practice is not characteris 


| | 


tic of the engineer and makes him feel for collective bargaiming. The princi 

uncomfortable. He is not so intent on pal national body of the independent 

making a higher salary per se as he is the Engineers and Scientists of 
on gaming the kind of recognition America—the E.S.A 

his background qualifications and pro- Leaders in the top tier of industry 

tessional contribution deserve engineers have spoken out plainly 


against umonization of protessional 


Desire for Professional Recognition people Sut the fact is that scientific Also. amor those who rate excel 
Like all highlw educated men with a personnel employed by a number ot lent relationship with management 

sense of dedication to important work, the nation’s outstanding corporation only 106% favor a union for engineers 

the e1 gineer want and expects such have elected to untwr e at some loca wherea ‘ " t! vi clain 

recognitior Ihreading through many thon ind to engage m collective hat t ne l relation 

of his frustrations is the belief that man gaining with management. Llence it hip, 25¢ wn 

agement does not give enough recogn! pertinent to inquire about the current 

tion to his professional status nor 1s thinking regarding unions and collec 

such recognition desired for the per tive bargaining across the board in the 

onal gratification it may afford. His engineering professio 

attitude toward his job is inherently In order to obtain first some indica 

creative his skills ind knowledge are tion of how many i the eng eet in 

laboriously acquired; the demand the survey have current experience 

upon him for keeping abreast of the vith professional umons, the questior 

technological revolution are growing vas asked Do anv engineers where 

Furthermore, he has a profound con you work belong to an engineer's ur 

sciousness that the future of industrial or counci! or association for mila 

society may very well le squarely in purpose \ large majority of 71° 

hi hand Yet itt or the core no, 16° ves ind 136 ay the 

ol protession il recognition manage don't know 

ment draw the most consistent When they were asked what they 

criticism from the natior engineers thought about joming a umion or a 

Thi criti m with il ! tent com irable organization, the great ma 

ilmost angry undertone, run the joritv reject collective barga 


gamut from feuding between pro the wav to advance the cause Mar 


duction and engineering to crowded — replied with considerable heat that the 
working conditior Further criticism can take care of their own interest 
is directed against shoulder-shrugging [hye lea of unio for their grou 
uperior tatus symbols such as park goes against the grain of the er 

ng pl lege and the feeling of being professional price 


Working in the Dark 


were en the opportunity to expre 


rhird in the list of criticisms about them View on tour basi tatement 
his job, as ts brought out in Table ! ihout unor pro and con, and the re 
is that 61% iv that engineers are not ults are indeed very enlighten Conve 
kept properly informed of company i these statement ummarized ou 
policy. In other words, they are not Figure 2 
idvised of what happening outside 


Because companies employ large numbers 


their owt vork 


of engineers today, the individual engineer 


needs some sort of union or similar associa 


The Engineer and Collective Bargaining tion to represent him 
Poy 4 F.L.-C.LO. leacke e been n the fieure 
pear! ng ppea to enyineet ind ‘ 
ree erea 1 ret 


oenth per onnel to vith 


Posing 


Do uni 


he ont 


f the engineering profs 


ilong 


technicians an ther nonproles nal ocietie 14% i \ wor 


More commonly, the professional vherea ng the ne embers, 21 


ndependent 
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career more 
aftrocive than 
ge’ 
Fig. 1. 
Disagree The individvol engineer needs 
71s some sort of union or similar 
No opinion association to represent hiw 
shoved around Because of the mportance « thre 128 
sub ect the enginect ter 
“a Unions oF similor ore 
out of keeping with the notere 
Disagree of the enginersing profession 
\ 
\ 
u ‘ ‘ ‘ ive 
iwement considerable cern. othe q 
ria r engineering e pee 
exploring the ubiect wit their men vit t “ 
we! p LUnionizatio from certam 
angle fay e deter Again strong support 
oration amor prot onals that can r the belet that labor are \ vit he « ect the hiet 
interfere eriously with 4 uctive ntrinsically out of gear with eng park f the ay P 
vork spirit neers prot ona and il ! pa I} eason tor ul niz 
W herea enyvineet! cat | lo clue \ erved cite than three 
unmior or irable tr with thi ind only 15‘ a tr re 1} 
date the results of these organizational igre t the nm ke to eng el 
efforts have been spotty Some pro It worthy of comment that a ne ‘ alos niustice nay” ca 
le ronal have beer wept into ¢ the engineer who are member ! ‘ i ter pi if i powertu 
lective bargaining units 4 with or more of the principal profe ils rallying fores the union idea 
ticular comment 
have set up (EEE “association do mionization of engineers varies cor 


4 


siderably from company to company 
Among the seven groups of engineers 
within widely separated leading com 
panies, the vote of these groups in 
favor of a union varied all the way 
trom 11 to 41%, indicating that man 
agement’s handling of the engineer 
can be an important jactor in his 
thinking about the collective bargain 
ing issue 

With reference to specific job values 
in the engineer's mind, one test em 
ployed to gain further insight into his 
thinking was an evaluation of twelve 
job ingredients, including many on the 
nonmaterial side of the job package 
listed in Table 2. Each engineer was 
asked, “Which of these job character 
istics do you like most about your job? 
Select several if you wish.” 

Two job values (see Table 2) stand 
well above all the others, intrinsic in 
the work itself and in the people asso 
ciated with the work 

“Interesting work” was selected by 
74%. To be sure, a job that’s inter 
esting is important to every employee 


WIDER HORIZONS: Engineering work 
has assumed a greater position in indus- 
try, and therefore, there is greater oppor- 
tunity to do significant, creative work and 
obtain greater compensation 

The technological advancement of our 
country has been very rapid and has 
brought out the need for specialists in a 
great number of new engineering fields 


TOO MUCH ROUTINE!: | like least the 
innumerable details involved in writing 
and editing departmental reports for sub- 
mission to top management much of 
this work could be performed by statistical 
clerks 

Much of my work consists of detailed 
calculations and accounting details 
There is simply nobody to delegate clerical 
chores to 


THE ENGINEER AND THE MILKMAN: 
The charwoman in our section is paid $80 
a week; a starting engineer is paid $100 
$120, depending on degree, etc 

My main gripe is pay scales—a truck 
driver, a milkman make approximately 
equal money with no requirements of a 
formal education 

In this area a carpenter, one of the 
lowest paid of the building trades, re 
ceives $540 a month for a 40-hr. week 
Compare this with the starting salary of 
4 BS. or MS. engineer! 


A LOVE OF LABOR: Engineers want 
most of all to be given 4 job of wide 
scope which taxes their abilities, their 
creativeness of talent as you wish A 
heavy work load of this nature is refresh 
ing. A boss who can teach and will teach 
is an inspiration 

Engineers, as they say, are a strange 
breed of cat. Money is not their primary 
goal. What they want most of all is pro 
fessional recognition. They are willing to 
devote their whole lives to study and 
work because they enjoy what they are 
doing 


QUOTES FROM THE INTERVIEWS 


group, but outstandingly so for engi- 
neers as indicated by comparative 
data from parallel tests; among a na- 
tional sample of industry's white col 
lar employees, only 42% pick “inter- 
esting work” compared with this 74% 


vote among engineers 

Also high in importance in job 
values picked by the engineers were 
their associates (a 63% vote). Third, 
but some twenty points lower, was 

ecurity”-—chance to keep your job 
“Pay” comes up as ninth on the list 
named by 23%; this statistic again 
brings out that engineers do not put 
undue stress on the material rewards of 
their profession. Other factors which 
come ahead of pay, beyond those al 
ready cited, are “responsibility given,” 

upervision,” and “working condi 
tions.” This again bears out a signifi 
cant finding based on a great many 
employee attitude studies which were 
made across the nation over a period 
of nearly twenty years: Pay is and 
always will be an important job an 
gredient, but it is not the uppermost 


WHO ARE THE ENGINEERS 
IN THIS SURVEY? 

The Opinion Research Corporation Sur- 
vey included only engineers employed 
by industrial companies in nonmanag- 
erial positions. Technicians were ex- 
cluded. Thus, this study reflects the 
views of men in primarily engineering 
assignments on company payrolls 


DEPARTMENTAL RIVALRY: | do not like 
the rivalry between production and engi 
neering; it's useless and expensive. | do 
not like the production people telling 
engineers whether or not they will accept 
a change. If an engineer proposes a 
change it is usually after giving it much 
consideration 

The company regards engineers as a4 
necessery evil, in a friendly way, of 
course, Management thinks the point of 
view of engineers is typical of the species 
and must be tolerated. 


MANAGEMENT REMISS: | fee! thet the 
nature of my work and the tenure | have 
should give me more recognition from 
my superiors, but | get little credit for the 
work produced 

Management ignores our individual 
complaints until the howls are widespread 

In this company the prestige of engi 
neering is near the bottom compared to 


manufacturing and sales 

We should have at least equal parking 
privileges with employees getting the 
same pay in purchasing sales, finance, 
and personnel departments 

There is much time wasted in meetings 
due to big shots’ conjectures on items 
they know too little about; too many 
Chiefs, too few Indians! Contempt is 
shown by nonengineering brass to cold 
facts developed by engineers 


UNIONISM: Most engineers are suffi 
ciently independent thinkers to object to 
surrendering totally their personal respon 
sibility for decisions which affect their 
lives and their working conditions. 

The make-up of an engineer and the 
unionization of engineers seem imcom 
patible. Unions reduce incentive by plac 
ing all on a common level of mediocrity 

Individual ability, ambition, and fore- 
sight are the engineer's best help, not 
unions. Unions will advance the cause of 
the average man, but penalize the aggres- 
sive 
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factor in job satisfaction. In commun- 
ity after community, we have found 
that the company that pays the highest 
wages is not necessarily the place 
where people like most to work 


Conclusions 

Each company must seek its own 
special solutions to the problems faced 
by the engineering group. Where 
companies reckon with the individual 
psychology of the engineer and his 
special talents and needs, there is little 
doubt that management can go a long 
way toward bringing out the technical 
man’s full creative response 

That there already exists a_ solid 
basis for building a better and more 
productive relationship between the 
engineer and management cannot be 
doubted Although engineers show 
their native analytical ability in point 
ing out the flaws im management's 
handling of their problems, most of 
them return a favorable over-all ver- 
dict on the companies with which they 
are associated \pproximately seven 
engineers in ten say their company 1s 
“above average” or “one of the very 
best” as a place to work compared 
with other companies they know about, 
and their satisfaction with their pres- 
ent job 1 also relatively high 

Stripped to the bone, this survey im 
dicates that two things are needed if 
both engineers and management are to 
make the most fruitful use of their 
productive relationship. Management 
must understand what the engineer ex 
pects, and know that his expectations 
are high. But the engineer must also 
learn to view his own job as manage 
ment is forced to » it, that in the 
light of the complex requirements of 
the whole busine which must prosper 
as an organization i its various mem 
ber a including enyinect ire them 
selves to grow in stature and attain 
happiness in their work 


ERRATUM 

In the article, “Wisconsin Process 
System for Recovery of Dilute Oxides 
of Nitrogen” (November, 1956, page 
488) by E. D. Ermenc, the kinetic 
equation in the middle column of the 
page contains a typographical error 
It should be as follows 


dt k(Pxo)*Pos 


In the pages of this booklet are data every / # ye 
design engineer will want to have when faced with FM a 5 fe 
piping problems involving fluids or gases. 
Where and how flexible plastic tubing can be used Br. Ars AN \ 
most effectively; how plastic tubings can differ rah. OA 
even within a single family of resins; how to select the 


type and formulation to fit your requirements. 


Specifically, of course, it deals with Tygon 
flexible-plastic Tubing — the flexible plastic tubing PA r 
most widely used in laboratories, hospitals, food and , on 

beverage plants, and in the chemical industries. 


Detailed tables outlining the physical, and chemical 
characteristics of the various standard Tygon 
formulations, complete table of chemicals to which 


the tubing is resistant, methods of assembly and 
cleaning, data on working pressures and temperatures se Py — 


facts which simplify the problems of any 
engineer... are yours in this free booklet. A 


Write for it today. Ask for Bulletin T-97. 


PLASTICS AND 
SYNTHETICS DIVISION 
420€ 
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WHAT'S DOING IN INDUSTRY? 


MAJOR. ISOCYANATES PLANT GOES ON-STREAM 


National Aniline Division's (Al- 
lied) new multi-million-dollar 
organic isocyanates plant goes 
on-stream at Moundsville, W. 
Va. 


New plant expected to give 
boost to development of com- 
mercial urethane applications. 


sful 
industry’ 


succe start-up of the proces 


newest and most modern 
constructed in 
time at National Aniline 
Moundsville, 70 
littsburgh, 1 
table, 
nomic isocyanates for the 


bast 


ot ynthetn 


isocyanate facility 
ord 
ite at 


plant 
miles from 
expe ted to assure a 


large-volume supply of eco 
industry 
class 


becoming an important 


organic chemicals, 
cyanates have a large potential in the 


manufacture of synthetic rubbers, 
adhesive surtace 
Other fields will 


based on the 


resins, plastics, 


coatings, and fibers 


undoubtedly open soon 


unique reaction characteristics of iso 
\t present, attention is cen 


held of 


cyanates 


tered mainly on the booming 


urethane foamed plastic 


A completely integrated plant, it 


utilizes a vas reformer unit to produce 


monoxide and hydrogen from 


catalytic 


‘ rbon 


natural ga hydrogen then 
reduction ot 
The dia 


phosge ne 


used tor the 
nitrated toluene to diamine 


mine is phosgenated, with 


produc ed by reacting the carbon 
reformer with 
Division 


to produce 


monoxide from the 
from the Solvay 
facilities at Moundsville, 


the diisocyanate All 


chlorine 


materials used 


The Girdler gas reforming unit at Moundsville, 
which forms a major part of the facilities. 


come trom within the Allied group of 
companies 

lhe plant takes 
production from the interim plant at 
Buttalo, but the Buffalo plant 
continue to produce new tsocyanates 
Buttalo Re 


new over mayor 


will 
developed at National's 
earch Center 

Anticipating large growth im the 
market, the Moundsville plant has been 
amd substantial 


built for easy expan 


ion by National's engineers who ce 


gned and lault the plant 
Construction has begun on a new 
plant of Celanese 


Pampa, ‘lex., the 


ucrylate ester 
Loc ited it 


will 


pound ol 


Corp. 


ew plant have a capacity of 15 


million acrylic acid esters 


per year i expected to vo on-stream 


ite 195, J 


First bale of new man-made rubber that exactly duplicates tree rubber was produced recently 
in this new Goodrich-Gulf Chemicals pilot plant ot Avon Lake, O. Called Ameripol SN, the 
new rubber is Goodrich-Gulf’s entry in the battle to synthetically duplicate natural rubber which 
is still the only type of rubber that can be used in many applications, particularly protective 
linings or coverings against chemical corrosion, and heavy duty truck tires. So far, Ameripol SN 
has passed all tests for truck tires, may well replace crude rubber in chemical linings 
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Exclusive option has been taken on 
an Australian process for separating 
hafnium from zirconium chloride by 
Industiial Chemicals Co. divi 
sion of National Distillers. The proc 
ess, developed by Commonwealth Sci 


entific aad Industrial Research Organ 
ization of Australia, is 
plant stage at U.S.1.’s Cincinnati re 


now in pilot 
search labs. If it proves commercially 
feasible, U.S.1 


and buy 


exercise its 
world-wide patent 
Australia 


plans to 
option 
rights, excluding only 

The process reduces considerably the 
cost ol irom zir 


conium, mandatory in nuclear applica 


separating hafnium 


zirconium which at present 


elim 


tions ot 
form the major applications, by 
inating the cumbersome extraction step 
in current and projected commercial 
far less expen 


production, It will be 


sive than other methods which rely 


on a series of chemical steps to remove 


the hafnium J 


Gulf Oil Corp. has purchased op- 
more than 3,000 acres of 
land at Charleston, S. C., for a 
possible future oil refinery. A major 
the gigantic 


on 


ittraction of the area 1s 
industrial water project at nearby 


Bushy Park J 


\ contract to design, engineer and 
construct a phosphate fertilizer plant 
for Coastal Chemical Corp. at Pasca- 
goula, Miss., has been 
The Fluor Corporation Missi 
first 
plant, the 


awarded to 
ippi's 


integrated phosphate fertilizer 


include a 


installation will 


75 tons/day phosphoric unit, a 


350 tons/day granulated ammoniun 
unit, will be 


plant in the U. S. to use 


phosphate fertilizer and 


the first 
the St 


(,obain cle veloped 


( ost 1s 


proces 


France some $2 million, con 


struction will begin in April, will be 


completed in January, 1958 

A new half-million-dollar amino 
acids pilot plant is now in produc- 
Dow Chemical. Marking 
activity in the field 
will be able to produce 
sently sold by 
only 15 
3 already 


tion at 
Dow S mncrea ed 
the ne facility 
ill 18 
Dow, but in 
will be 
being produced in commercial quan 


tities 


amino acids pre 


actual practice 


produc ed, the other 


TURN FOR MORE NEWS ON 
INDUSTRY 
NUCLEAR 
RESEARCH 
INSTITUTIONAL 
OVERSEAS 


page 54 et seq 
page 90 
page 107 
page 110 
page 119 


4 
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Alnico permanent magnets power the new Eriez Ferrotrap, visi 
ble above at left of the paper. Trap body and cover plate are Type 
316 stainless chromium-nickel steel, non-magnetic and easy to clean 


How Alnico guards products and machines 
...traps tramp metal continuously 


This operator holds a collection of nails, paper 
clips and other ferrous contaminants. All were re- 
moved by the Eriez Ferrotrap from liquid caramel 
being pumped through a candy plant pipeline. 

Keeping hot, viscous caramel free of tramp iron 
is an obviously difficult task. But a new Eriez unit, 
aptly named the Ferrotrap, does this sort of job 
with multiple rods or “fingers” containing Alnico 
permanent magnets. 

No need for electromagnets, current and acces- 
sories, because at temperatures up to 850°F the 
powerful, life-time magnetic strength of a high 
nickel alloy... Alnico... assures positive trapping 


4». 


of iron particles. Even nuts, bolts, and the like. 

Units that protect not only product purity, but 
also filters, mixers, pumps and other costly equip 
ment are made practical by the powerful magnetic 
properties of Alnico, an aluminum-nickel-cobalt 
iron alloy. 

Nickel... an essential element in Alnico .. . im- 
proves hundreds of other alloys utilized in industry 
So if you have a problem involving metals, consult 
us on the use of nickel or nickel alloys. But if you 
wish further information about the Ferrotrap, 
write Eriez Manufacturing Company, Erie 6, 
Pennsylvania. 


67 Wall Street 


INCO, THE INTERNATIONAL NICKEL COMPANY, INC, 2200004 
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INDUSTRIAL NEWS 


ENRICHED URANIUM NOW PRODUCED 


BY PRIVATE INDUSTRY 


The world’s first production by 
private industry of enriched ura- 
nium for use in generating com- 
mercial electric power has re- 
cently gone on-stream at the 
new Hematite, Mo., plant of 
Mallinckrodt Chemical Works. 


Operating as a “custom-shop” under 
license from AEC, Mallinckrodt’s He 
matite plant is now producing uranium 
dioxide enriched in U-235 and manu 
individual 


Mallinckrodt 


the 


factured to meet customer 


specifications, does the 


manufacturing of enriched oxide 
only, the customer fabricates the ma- 
terial into shapes that 
useful in the core of atomic reactors 
Mallinckrodt buys enriched uranium 
AEC, turns it into 


will be most 


hexafluoride from 


two grades of dioxide, has 
facilities for converting all degrees of 
\lready the 
material for 
Nucleonies, 


comipantie 


enrichment into the oxide 
ha produc ed 
General Electric, 
Westinghouse 
involved in commercial nuclear energy 


company 
(seneral 


and other 


work 


The Process 


hexafluoride vas is 
Oak 


Uranium pur 


chased in cylinder from Ridge 


and the gas is heated with an electric 
blanket and vaporized into water where 
it hydrolyzes to form HF and uranyl 
fluoride. The uranyl fluoride is then 
precipitated as ammonium diuranate 
with ammonia, filtered, washed, 
and dried. 

sy thermal decomposition the uranyl 


fluoride is decomposed to U,O, and 


aqua 


the U,O, reduced with hydrogen to 
uranium dioxide 

The end product this way is the 
ceramic grade of uranium dioxide. By 
additional processing the company also 
produce s the sintered grade. 

\ major facet of the process, devel 
oped at a pilot plant in Mallinckrodt’s 
main St. Louis works, is that the 
higher the enrichment, the less oxide 
can be 
there is danger of exceeding the criti 


produced at one time, since 


cal mass of the enriched material. To 
this few 


pounds a day of highly enriched ma 


overcome danger only a 
terial can be handled. 

In addition the entire proce 
line 
batch has been processed 

Mallinckrodt's engineers have devel 


s equip 


ment must be cleaned after each 


oped a number of elaborate 
that permit safe control of radia 


dust and materials. All 


precau 
tion 


tion exhaust 


in this bay highly enriched uranium dioxide 
is manufactured at Mallinckrodt’s new Hemo 
tite, Missouri, plant. 


air is put through special dust collec 
tors to insure complete removal of 
uranium dust, not only for product re 
covery, but to prevent air contamina 
All process water is thoroughly 
treated prior to discharge 


ton 


Future 


Since the highly enriched material 
is only leased from AEC, the oxide 
production cannot be stockpiled but 
must be contracted for by the ultimate 
given to Mallinckrodt for 
This is one reason why the 


user and 
processing 
plant is operating as a custom shop 
Mallinckrodt hopes for a large busi 
ness but expects a slow rather than a 
fast growth, depending on the develop 
ment of industrial atomic reactors and 


the nuclear industry in general 


Another unit in the 17-plant network 
of Stauffer Chemical Co.'s agricul- 
tural chemical plants has been estab 
lished at Phoenix, Ariz. As in the case 
of the other Stauffer units, the Phoenis 
will relatively 


project operate as a 


autonomous regional enterprise 


Carbide and Carbon Chemicals will build this 
multi-million engineering building at 
South Charieston, W. Va. to provide space for 
more than 500 engineers engaged in design 
ing new equipment and new plants for the 
company's continuing expansion program 
Ultra modern in design, the new building will 
have an unusual number of offices with wood 
paneled walls running to the ceiling to provide 
quiet for the engineers C) 


dollar 


Adoption of automation by smaller 
businesses as well as by large indus- 
trial companies offers the only possi 
tor achieving the annual national 
gross product of $560 billion already 
1966 according to R. \ 
general manager of Fielden In 


bility 


forecast tor 
Coles, 
strument Division of Robertshaw 
Fulton Controls Co 


to Cole 


The labor force, 


according cannot expand by 


more than 14 per cent in the next ten 


years, and only through industrial 


mechanization and automation can 


every worker's productivity be in 


creased by the 25° needed to meet 


the exper ted demand for goods in 1966 


According to Coles, smaller manufac 


turers can justify automation in their 


operations by renting giant computers 
manned by experts at an economical 
figure, and much equipment is within 
means O 


their economic 


manufacturing plant and 
constructed at 


new 
home office 
Fort Washington, Pa., by Minneapolis 
Valve Division 0 


will be 


Honeywell's 
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Construction is underway on a nitric 
acid concentrator at the El Dorado 
chemical plant of Lion Oil Co., a 
division of Monsanto. The unit, which 
concentrates 58% nitric and is expected 
to produce 40 tons per day of 95% 
designed and built by 


nitri is 


Chemical and Industrial Construction 


Co., a subsidiary of Chemical and In 
Cincmnati, O 

steel 
the new unit also includes 
Os”, 
used pri 


dustrial ¢ orp 


Housed in a framework four 
stories high 
facilities to produce 
The 


marily as 
Monsanto plant 


blending 


nitric nitric will be 


raw material for another 


Du Pont is said to be studying the 
possibility of increasing its yearly 
production of methanol by some 30 
Increase would be at 


Sabine River Works 


million gallons 
the company’s 


Orange, Tex 


A new 
opened at 
by Chas 


antibiotic plant has been 
Arnprior, Ontario, Canada. 
Pfizer & Co., Im 


| 
| 
— 
| 
bia. Get 
4 
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PROTOTYPE FERRO- 
MANGANESE PLANT 


Now in operation at Niagara Falls, 
Ontario, is the $2-million prototype 
ferromanganese plant of Strategic- 
Udy Metallurgical and Chemical Proc- 
esses, Ltd. The plant has been spe 
cially designed to test the operation 
of the new process and techniques 
pioneered by Marvin J]. Udy, vice 
president of the company, which is a 
subsidiary of Strategic Materials 
Corp 

Previously proven pilot plant 
scale, the process and techniques now 
being used in the prototype plant are 
expected to yield complete design cri 
teria for the proposed production plant 
at Woodstock, New Brunswick 

rhe smelting techniques employed 
by Udy’'s process in the highly automa 
tized prototype plant represent a modi- 
fication of conventional practices in 
both principles and equipment. They 
permit very close control of smelting 
temperatures combined with supervi 
sion of the chemistry of the reactions 
in the stages of the process 
Since the same smelting practices 
are followed in the company’s process 
ing of high-iron bauxite ores, ilmenite 
(titanmum) ores, and other ores, the 
prototype plant has been designed with 
the degree of flexibility necessary to 
permit production testing of the other 
processes 

If actual design engineering works 
out on schedule, the main New Bruns 
wick plant should geo into construction 


in the spring of 1957 


LARGE ETHYLENE PLANT 
PLANNED 


Construction has already begun on 
=multi-million-dollar petrochemical 
plant at Lake Charles, La., to produce 
200 million pounds of ethylene a year 
Being built for Petroleum Chemicals 
Inc. (jointly owned by Cities Service 
Co. and Continental Oil Co.) by the 
Lummus Co., the new plant will be 
one of the first to offer commercially 
both the standard and high-purity 
grades of ethylene 

Another indication of the rapid and 
firm growth of polyethylene plastics, 


anti-freezes such as ethvlene glycol, 
and other ethvlene-based products, the 
new plant is expected to be on-stream 


by January, 1958 


Refinery gases trom the Conoco and 


Cities Service refinerie at lake 
Charles will be the raw material for 
producing the ethylene 

Petroleum Chericals also expanded 


its adjacent butadiene plant recentiy 
plans the construction of a 300-ten /day 
anhydrous ammonia plant at Lake 
Charles 


Filter and gaevee 
are completely 
accessible to operator 


COOLING TOWER POWER 


Another important Marley first 


“Clean Oil and Plenty of It!” That has always been the simple formula 
for long service life and low cost maintenance of cooling tower speed 
reducers. Now this standard can be attained and MAINTAINED by 
operators of towers eqyipped with Marley Packaged Tower Power, the 
only tower mechanical equipment that has ENGINEERED LUBRICATION 


Marley Engineered Lubrication provides a complete change of clean oil 
up to ten times during every hour of operation. By constantly circulating 
the oil through a renewable cartridge filter all particles of foreign matter, 
sludge and emulsion are removed, not once every six months but minute 
by minute. With Marley Engineered Lubrication, clean oil stays clean; it is 
not subject to progressive contamination from the moment it is put in 


service. 


Engineered Lubrication gives the operator safe, logical, full-time control 
With both filter and sight-gauge mounted outside the fan cylinder and 
alwoys in view he takes nothing for granted. He knows the oil level in 
every Geareducer at all times. He can obtain oil samples for testing without 


shutting down the fan 


Engineered Lubrication is an epochal advancement in cooling tower 
service and operating economy. The Marley engineer in your nearest 
major city awaits an opportunity to show you how it functions without 
wear on any parts of the centrifugal-type flow system, without added 


power, without effort. Call him or write 


Founder Member of Cooling Tower titute 


The Marley Company 


Kansas City, Missouri 
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Eclipse Fuel Engineering Co. 
Protects Premix Diluters And 
Furnace Equipment With... 


THE “CIRCUIT. BREAKER” 
of Pressured Systems 


S.rack, SIVALLS & ( 
SRYSON, INC. 


This large rotary forge installation is 
equipped with a 40 HP Eclipse Premix Dilut- 
ing Machine which mixes LP-Gas and air 
to a fixed though variable mixture prior to 
its combustion. 

BS&B Safety Heads (circled) protect diluter 
and furnace equipment from damage in the 
event of excessive pressure build-up or igni- 
tion of the combustible mixture in the piping 
or manifolding. 

Eclipse Fuel Engineering Company, like 
countless other equipment manufacturers, 
depends on BS&B Safety Heads to protect 
pressurized equipment from damage wher- 
ever overpressure may occur. 

If you are faced with such a problem, why 
not talk it over with your BS&B Man? Or, 
we'll be glad to send you complete informa- 
tion on the many possible applications of 
BS&B Safety Heads on request. 


BS:B 


| 
* Campus oF proouc! 


Safety Head Division, Dept. 2-DX1 
7500 East 12th Street 
Kansas City 26, Missouri 
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A “robot brain” which quickly solves 
many tough engineering problems has 
been installed by the Gas Process 
Division of The Girdler Co. and will 
be available to all the company’s major 
technical groups. The “brain” is a 
surroughs FE 101, is about the size of 
an office desk, is a digital computer 
which automatically handles problems 
too small to be solved economically by 
the giant electronic computers and yet 
too complex to be worked out on a 
manual calculator without the invest- 
ment of excessive man hours of the 


engineer's time 


A $19 million Great Lakes area ex- 
pansion program by National Gyp- 
sum Co., will involve the construction 
of two gypsum plants and the develop 
ment of a 75 million ton northern 
Michigan gypsum deposit. 


Engineering, procurement and con- 
struction of a $2-million Houdri- 
former unit for Texas City Refining 
Co. will be done by Catalytic Con 


struction Co. of Philadelphia 


National Petro-Chemicals Corp. is 
now in full commercial production 
of medium-density polyethylenes. A 
high-pressure production technique will 
be used in Petro’'s existing polyethylene 
plant at Tuscola, Ill. Petro is a sub 
sidiary of National Distillers and Pan 
handle Eastern Pipeline 


Corrosive and noxious acid fumes from metal 
plating tanks con be smothered under a blan 
ket of hollow spheres molded of polyethylene 
that resists almost indefinitely the acid solu- 
tions the spheres float on. Ordinarily, accord- 
ing to Bakelite Co., a division of Union Car- 
bide & Carbon, and a leading producer of 
polyethylene, gos bubbles rise to the surface 
of metal plating solutions and burst, throwing 
a fine, corrosive mist into the air. To prevent 
this, Cosom Industries, Inc., Minneapolis, Minn., 
designed these hollow spheres of polyethylene 
to form an evenly spread blanket over the 
surface of the tank 


| 
| 
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a new line of small-size 
easy-to-read gouges 
and receivers 


— io— le 
= =]r 5 
A =| Sie 
Ye w= li — 
= = — 
| — 18 
- 3] S] -— 


NEW REPUBLIC 


Individual, Independent Measuring Units for 
DRAFT © PRESSURE AND VACUUM © DIFFERENTIAL PRESSURE © TEMPERATURE 

High Accuracy Receivers for Pnuematic Transmitters and Electric Meters Measuring 

FLOW © PRESSURE © CO, © DENSITY © LIQUID LEVEL © OTHER PROCESS VARIABLES 


Now you don’t have to sacrifice instrument performance and 


Important Features readability to size considerations. With Republic's new line of small- 


@ FIVE INCH ILLUMINATED SCALES size VS Gauges, you can save panel space, make more compact instru- 
@ INDEPENDENT, ment groupings and stil] get the accuracy, sensitivity and readability 
INTERCHANGEABLE UNITS you would expect from conventional sized instruments. Full sized 
ar ah cme eight diaphragms, bellows and helix units in VS Gauges assure “big” 
units to a single case gauge performance in an instrument that requires only one-fourth 
@ EASILY MOUNTED—no panel the panel space of conventional gauges. Five inch scales are almost 
flat and are indirectly illuminated as a standard feature for easy 


@ SCALES EASILY CHANGED OR 
COLOR-CODED 
© Write for New V5 Bulletin > 


@ SIMPLIFIED CONNECTIONS AT 
BACK OF CASE 


L @ REMOVAL FROM FRONT OR REPUBLIC FLOW METERS CO. 


reading — even from a distance. 


~ 


| 2240 Diversey Pkwy., Chicago 47, Hlinois 
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FOR CORROSION RESISTANT 
ECO ROTARY PUMPS 


Here is a seal expressly designed for corrosive and hazardous service. 
lt eliminates the usual pumping problems encountered with conven- 
tionally packed stuffing boxes or mechanical seals. Constructed of 
Carpenter 20 stainless steel throughout, it utilizes a fluid Teflon dis- 
persion as a hydraulic sealing medium. 

This seal is available from stock as optional equipment on all new 
pumps and can replace standard stuffing boxes on all existing Eco 


rotary pumps in the field. 


LOW COST CHEMICAL PUMPS—DELIVERY FROM STOCK 
Eco specializes in the manufacture of small corrosion-resistant pumps. 


These are available for immediate delivery with housings of 316 and 


Carpenter 20 stainless steel, Hastelloy C and Monel; impellers of Teflon, 
Hypalon, Neoprene and Formica. 

Our engineering advisory service is at your disposal. Write or phone 
Eco on your pump problems. We'll be pleased to make specific recom- 


mendations. SEND FOR ECO LITERATURE. 
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ENGINEERING COMPANY 
12 NEW YORK AVE., NEWARK, N. J. 


INDUSTRIAL NEWS 


This air shipment of 1,000 pounds of pyre 
thrins, the active ingredient of pyrethrum 
flowers from Africa and a major insecticide 
base, highlights two major international 
chemical developments the start of produc 
tion in the Belgian Congo's first pyrethrum 
extraction plant at Bukavu, and the air-lift 
necessitated by the blocking of the Suez Canal 
The 1,000 pounds shown arriving at New 
York's Idlewild Airport come from the Bukavy 
plant which can process as high as 2,700,000 
pounds of flowers a year, will greatly reduce 
shipping costs to American users who hereto 
fore have bought the unprocessed flowers 


Plans for the immediate construction 
of a multi-million-dollar plant to 
manufacture 100 million pounds of 
ethylene annually, utilizing refinery 


vas as its basic raw material, have 
been announced by Union Oil Co. The 
plant, to be located at Union's Los 


Angeles refinery, will be completed in 


1958 A substantial portion of the 
ethylene will be pipelined to nearby 
Brea Chemicals-Koppers Co. joint 
polyethylene plant. The remainder will 
be available for purchase by other 
chemical manutacturers 0 


Cuprous chloride is now being pro- 
duced by the Henry Bower Mfg. Co. 


at Philadelphia, Pa. The product meets 


the rigid physical and chemical speci 
fications for such uses as catalysts 
phthaloc vanine colors, and special bat 
teries 


The capacity of Stauffer Chemical’s 
San Francisco boric acid plant will 
be increased by 50%. Iixpected to 
$500,000, construction work 


s already underway on the additional 


capacity 0 


cost some 


A new plant for the commercial pro- 
duction of styrene-butadiene latexes 


is now in operation at the Western 
Division of The Dow Chemical Co. in 
Pittsburg, Cal 


puMrs nara in small pupa. 
| 


GRACE ACQUIRES POLY- 
ETHYLENE IRRADIATION 
PROCESS 


Hyrad Process, to which Grace 
now has U. S. and world rights, 
uses irradiation to improve and 
modify polyethylene and other 
polymers. 


W. R. Grace recently announced the 
acquisition from the Sequoia Process 
Corp. of Kedwood City, Calif., of ex 
clusive rights to the Hyrad Process for 
the irradiation of polyethylene and 
other polymers 

Said T. T. Miller, president of 
Grace’s Polymer Chemicals Division 
“Grace's acquisition of the exclusive 
license under this new process imple 
ments our program now underway with 
the building of an $18,000,000 plant in 
Baton Rouge, Louisiana, for the manu 
facture of a riew high-density poly 
ethylene licensed by the Phillips Petro 
leum Company. The process will thus 
combine the advantages of high-den 
sity polyethylene, which in itself marks 
a great advance in polyethylene prop 
erties, with the benefits of irradiation.” 


A dramatic example of how plastic tubing 
made by the new process resists high tem- 
peratures. Three samples of polyethylene were 
exposed to 300° F. for 96 hours. On the right 
an untreated sample. Center: simply irradiated 
Left: modified by the new process and then 
irradiated 


Koppers Company expects to be the 
first in the country to produce ex- 
pandable polystyrene in commercial 
quantities when its full-scale commer 
cial plant goes on-stream at Kobuta 
Pa., early in 1958 The expandable 


polystyrene has | 


ween produced in semi 

commercial quantities at Kobuta since 

K ‘rs first unced its availabil 
opper irst announced its availability 


over two years ag nd some of the 


i 
existing facilities ill be utilized in 


the full-scale plant. Currently Koppers 
is expanding its semi-commercial pro 
duction to take care of immediate 
customer need 
100 plus octane (with TEL) will be 
produced by the New Standard Oil 
Co. (Indiana) Ultraforming process 
at its Neodesha, Kansas, refinery 
Foster Wheeler Corp. will construct 
the unit 0 


4 (Graham 
Steam Vacuum 


Refrigeration) 


If obtaining low cost 
cold water is going to be 
your headache next sum- 
mer, it will pay you to 
let us investigate your 
problem now. Our rec- 
ommendation costs you 
nothing. 


The installation shown 
is producing 600 tons of 
refrigeration at 45° 
and is doing it cheaper 
than by any other known 
system. 


416 LEXINGTON AVE., NEW VORK (7, N.Y. 
Offices in. principal cities and Conace 
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offer ellers 


To meet a wide range 

of exacting pumping conditions, 
Verti-Line Close-Coupled Industrial 
Pumps are available with 

= two impeller types. 


RADIAL-FLOW 


The flat head capacity characteristic of the 
Radial . Flow impeller is applied to systems 
such as fueling, condensate return, and 
cooling towers, which operate at constant 
pressure against varying capacities and 


under throttied conditions 
MIXED-FLOW 
The steep head capacity characteristic of the 
Mixed Flow impeller is applied where constant a 
capacity is required at fluctuating pressures “« ] 


such as pipeline pumps or units operating in 
parallel or series. 


PERFORMANCE COMPARISON 
FLOW & MIZED FLOW CHARACTEMSTICS 


FLOW IMPELLER + 


MINED FLOW IMPELLER 


HORSEPOWER 


= 
= 


CAPACITY — CAPACITY 


CAPACITIES from 20 GPM to 30,000 GPM 
~ HEADS to 600 PSI 


There's a Verti- Line Pump 

designed to fit your particular application. 

Whatever your needs for vertical pumps may be, investigate 
Verti-Line before you buy! Verti- Line Pumps are sold and 
serviced by independent distributors and dealers only. 


Send for new literature. Ask for Bulletin C-17 


Verti-Line Pumps are the exclusive products of 


LAYNE & BOWLER PUMP COMPANY 
general offices and main plant 
2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 
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INDUSTRIAL NEWS 


Sodium chlorate production will be expanded 
by some 5,000 tons per year at The Oldbury 
Division, Hooker Electrochemical Co., plant ot 
Columbus, Miss. The enlarged plont will be 
completed in early 1958, will raise total an- 
nual capacity to 22,000 tons. 


A major expansion of Jefferson 
Chemical Co.’s petrochemical plant 
at Port Neches, Tex., is now under- 
way, will 

1) Triple production facilities for 
ethylene 

2) Double capacity for ethylene 
glycol 

3) Increase by 50% the production 
of ethylene oxide 

Ihe program will include installa 
tion of a direct oxidation unit, although 
the company will continue operation 
of its existing chlorohydrination 
equipment, will produce ethylene oxide 
by both processes 

Jefferson will also construct a 
chlorine plant for producing ethvlene 
oxide and ethylene dichioride. Much 
of the caustic soda from this plant 
will be marketed, while the hydrogen 
will be used by Jefferson 

The new facilities also mark Jeffer 
son's entry into the production of 
propylene oxide, glycol and other 
propylene derivatives. 
Polymer Engineering and Develop- 
ment Corp., Newark, N. J., has been 
organized for the purpose of offer- 
ing the complete service of pilot 
plant facilities, process development, 
engineering design and construction 
of resin and polymer plants. Services 
will also include plant design and lay 
out for resin and plastic fabrication 
The new company is an adjunct to 
Resin Research Laboratories, Inc . also 


of Newark. C) 


General contractor for the new $6.5 
million tantalum-columbium plant 
of Fansteel Metallurgical Corp. at 
Muskogee, Okla., will be the Dick 
mann-Pickens-Bond Construction Co 
ot Muskogee. The plant will produce 
tantalum and columbium metal powder 
and mgots, will double tantalum capac 
ity of the company and_ increase 
columbium capacity 150% 0 


| 
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WHAT'S SO GREAT ABOUT 


EYE SAVERS SOFT VINYL FRAME 
SAFETY GOGGLES 


A. 
If you checked all three, you scored 100%. If 


you need all three, you should check into Eye 
Savers SOFT VINYL FRAME safety goggles. 


For details, see your Authorized Eye Savers Supplier or write direct 


Quality Eye Protective Equipment Made by the Leaders in Plastic 


WATCHEMOKET OPTICAL CO., INC. 


232 WEST EXCHANGE ST., PROVIDENCE 3, R. |. In Canada: Levitt-Safety Limited, Toronto 10, Montreal 26, Winnipeg 
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INDUSTRIAL NEWS 


FIRST-OF-ITS-TYPE 
PHTHALIC ANHYDRIDE 

viel PLANT IN PLANNING STAGE 
Amoco Chemical Corp., now be- 


ing formed from various chem- 
ical subsidiaries of Standard Oil 


provide | vacuum Co. (indiana), plans $10 million 
VW tte installation in mid-west. 


Exact site of Amoco’s new phthal« 


pump maintenance costs eee anhydride plant has not been deter 


mined. But it will be in the mid-west, 


bi 4/7) 4/772 construction is scheduled to begin early 


in 1957 and be completed in 1958. 

The plant will be operated on a 
hydrocarbon oxidation process on 
which Standard now has world-wide 
rights, and will be the first phthalic 
plant to use the process here. 


OIL RECLAIMER The process is a liquid phase oxida 


purifies vacuum pump oil by con- tion with air of various substituted 
tinuous recirculation, either on a aromatic hydrocarbons for their con 
full-flow or by-pass basis, or in- version into the corresponding aro 
termittently on a batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 


matic acids. It will be designed to 
convert a number of aromatic raw ma 
terials to produce a variety of products 
other than phthalic, including ter 
phthalic acid used to make polyesters 


OIL RECLAIMER such as Dacron. 


The process i nsidered unique in 


HILCO OIL RECLAIMER SYSTEMS are 


single installatic (such as A co’ 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- An $8 million plant to produce mag- 
junction with the manufacture of transformers, condensers, capaci- nesia and basic refractory products 
. P . ° will be built by H. K. Porter in Pasca 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- Miles, scheduled 
tial oils, optical lenses, refrigeration compressors, titanium and many for early 195% r 
other products. A HILCO will produce and maintain oil free of all : 
The new Brunswick, Ga., chlorine- 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- : be ated 
caustic soda plant of Solvay Process 
store viscosity, dielectric strength and other specifications to new Division (Allied) has now completed 
oil value. preliminary testing of equipment, is 
in full commercial production. The 
new installation is the first step in 
Solvay’s two part construction pro 
HERE 1S A HILC vay | | 
EVERY OIL PUR- gram at Brunswick 0 
OFFERS Zonstruction has begun on a new 
AND EACH : foot valve parts plant for Valve 
you =. Products, Inc., subsidiary of Rock- 
well Mfg. Co. It will produce parts 


for Rockwell-Edward high-pressure, 


high temperature valves, and Rock 
WRITE TODAY: For Complete Details well-Nordstrom lubricated plug valves 
Ask For Bulletin R-160 The valves are used throughout the 


chemical, petroleum and gas, and most 


Pale THE HILAIARD Corporation | other technological industries 


| Production capacity of Chemstrand 
144 WEST FOURTH ST. ELMIRA, N.Y. Corp.’s Pensacola, Fla., nylon plant 


1N CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal will be increased again, this time to 
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This new plant under construction for Superior 
Tube Co. in Wapakoneta, Ohio, will more than 
triple the floor space of the company’s present 
leased facilities, will boost production of small 
tubing and electronic ports by 30%. In the 
new building the company expects to increase 
the size limits of its tubing from 3/16" to 3/8 
outside diameter, eventually expects to go to 
1/2 inch outside diameter. 


The new electric furnace plant of | 


the Norton Co. at Huntsville, Ala., 
will manufacture a variety of mate- 
rials including boron carbide, fused 
firconia 
date 
company expects to add facilities for 
making aluminum oxide and 


carbide 


fused alumina. At a later 


Engineering work on a_ hydrogen 
plant for Metal Hydrides’ new facil- 
ity at Danvers, Mass., will be done 
by The Girdler Co. a 
National Cylinder Gas Co 
gen plant will employ propane as feed 


division of 
The hydro 


stock and produce hydrogen of 99.8% 
used 


purity. Girdler catalysts will be 


in the processing operation 


An $8 million plant for the produc- 
tion of 60 million pounds per year of 
ethylene oxide and 35 
pounds per year of ethylene glycol 
Ani 


Design 


million 


General 


N.Y 


will be constructed for 


line by SD Plants, In 


and engineering is being done by SD | 


Plant's 


Co ot 


SD 's 


parent, the Design 
New York 


oxidation process will be 


direct air 


used 


Large scale production of Niacin 
U.S.P. is now underway at Cowles 
Chemical Co., Cleveland, O. Cowles 
is producing Niacin by a unique cata 
lytic air oxidation process which is 
research work 


ry 


the result of two year 


at the company labs 


Engineering, procurement and con- 
struction of an 80,000 bbl. /day vac- 
uum pipe still at the Texas Co.'s Port 
Arthur, Tex., refinery, will be done by 
the Fluor Corp. Ltd. The new still will 
replace existing units and will 
in a 20.000 bbl ncrease in the 
crude capacity of the refinery 


result 


day 


Construction will begin in February 
1957 completion is exper ted in Decem 


ber, 1957 


fused magnesium oxide, and | 
the | 


silicon | 


air 
OISPERSER 


ATOMIZER 


Surfaces! 


NERCO-NIRO Spray Dryers provide the 
safest and most economical method of 
drying heat sensitive materials, both 
organic and inorganic. 


The exclusive NERCO-NIRO design of 
insulated and air-cooled center-iniet air 
duct does away with hot metal surfaces. 
The central location of the air disperser 
insures, at the point of atomization, a 
perfect and instantaneous mixing of the 
liquid spray and the drying air, resulting 
in true concurrent drying for most gentle 
result. The dried product floats through 
the drying chamber and is discharged 
without the use of harsh scrubbers or 
scrapers. 


Complete laboratory facilities, in- 
cluding three different sizes of spray 
dryers are available for research, test- 
ing or custom drying. Please write for 
Bulletins No. 226 and 232. 


EXHAUST 


Facilities 


Custom 
Drying 


Testing 


Nichols Engineering & Research Corp. 
Nerco-Niro Spray Dryer Div. 

70 PINE ST., NEW YORK 5, N. Y. 
Laboratories: Netcong, New Jersey 
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How to solve all of your expansion problems icals. Fluor also maintains exclusive agreements with sev 
nities eral domestic and European firms, and is licensed to design 


Our clients know by experience that a Fluor bid is the and construct plants based on their processes 
shortest route to peace of mind, Trained to think in terms 


of the entire project rather than specific, isolated functions, W hen your plans call for expan ’ 

blues people at every level have built a reputation for on sion, ask our clients why they ¢ 

time completion...for keeping actual costs in line with awarded their contracts to Fluor, ’ 

estimates...for dependability of throughput and product In the meantime, why not get ac 1 

quality ...and for plants with low maintenance costs quainted with Fluor’s experience in t 

your chemical field? Specific proc- os 

YOU GET THE MOST ADVANCED RESEARCH, ENGINEERING AND ess information and photographs CONSTRUCTORS t 

CONSTRUCTION The extensive process are waiting for your letter. Please 

know ledpe and construction experience of the Cor- write The Fluor Corporation, Ltd... 

poration, Ltd. is supplemented by its affiliate, Singmaster 2500 South Atlantic Boulevard, Los ‘ 

& Breyer, Ine., process engineers for fine and heavy chem Angeles 22, California. ‘ 

1 

; 4 for the Petroleum, Chemical and Power Industries 

3 

The FLUOR CORPORATION, Ltd., Los Angeles — Mid-Continent Division, Houston — Research Division, $ 

Whittier, California Fluor of Canada, Ltd., Toronto Singmaster & Breyer, Inc., New York City ; 
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® EQUIPMENT 
® MATERIALS 
® SERVICES 


SONIC GAS ANALYZER 


87 National In 
ent Labore 
| tories, ty hes just 
released gas an 
| 
alvier employing 
View the ve ity of 
| | sound & said to 
one 
apidity of enelysis 
Developed b 
} Merck & Co the 
r 4 > 
re 4 iJ Sonic Ges Analyzer 
exploits the wide 
differences in sonic 
velocity by achiev 
ing such measurable sensitivities as 0005 per cent of oxygen 
in eif & 0.0006! per cent of hydr ge’ The high sensitivity 
remains the same over the range of 0 to 100 per cent 
The instrument contains a kk ng tube in which the velocity 
of the sound is measured The yas is fed into the sonic tube 
at its center & flows out at both ends, so that the velocity 
of flow does not increase or decrease the rete of sound trans 
missior ‘“ d waves ere generated at one end of the tube 
& ere received by «4 crystal transducer at the other end. An 
oscillation frequency of approsimetely 150 ke per second is 
used to give high sensitivity. The phase of the received signal 
is compared with that of the generating crystal & the phase 
shift is @ precise measure of the change in velo ity of sound 
Circle No. 87 on Data Post Card 


propegatior 
Continued on page 66 


@ TURN THIS PAGE TO RIGHT FOR moRE 


@ 10 USE THIS POST CARD 
Merely encircle numbers on cards to get literature desired. On 
advertised products in front of magazine, fold this pege out te 


right. For those in back, fold card strip again to right, where 
card strip is scored for detaching 


January 1957 (Vol. 53, No 1) «@ 65 


| 
| and 
= 
! 
1 
t 
3 
| 


products- 
advertised in this issue 
Carbide & Carbon Chemicals. Booklet 
with latest physical properties & condensed 


application data for more than 335 organic 
chemicals. Carbide & Carbon Chemicals Co 


3R Rotary Sifter Data. The Bar Nun Rotary 
Sifter provides up to 40 sq. ff. screen sur- 
face in 32 sqft. floor area. Details & 
recommendations. 6. F. Gump Co 


4A Demisters. Bulletin gives details of 
construction & performance of Yorkmesh 
Demisters. Case history list also available 
Otto H. York, Inc 


6A Engineering Design & Procurement. 
Ralph M. Parsons Co. builds new plant for 
Callery Chemical Co. for producing high 
energy fuels 


7A Controlied-Volume Chemical Pumps 
Lapp Insulator Co. offers bulletin with 
typical applications, flow charts, description 
& specifications of Lapp Pulsafeeder con 


trolled- volume pumps 


9A Mercury Arc Rectifiers. Complete tech 
nical information on Allis-Chalmers mercury 
arc rectifiers 


10L Chemiseal Expansion Joints & Flexible 
Couplings. Made of teflon, protect costly 
chemical piping. Bulletin from United States 
Gasket Co 


11A SK Fume Scrubbers. Many applica 
tions in the chemical processing, food, 4& 
petroleum industries. Schutte & Koerting 
Co 


12A Valve Case Histories. Book with 32 
case histories of Crane valves throughout 
industry. Crane Co. 


Engineering & Design Services. 
furic acid plant, built by the Lummus Co 
in Alberta, Canada, completed ashead of 
schedule 


14L Centrifugal Pump Data. Catalog gives 
complete specifications on all Eastern cen 
trifugal pumps. Eastern Industries, Inc 


15A lon-Exchange Systems. Complete ior 
exchange systems for water-conditioning 
chemical processing, industrial waste treat 
ment. The Permutit Co 


16A-17A Pneumatic Control Valves. fron 
high vacuum work to operation at 30,000 
Ib./sq.in. & for temperatures from 350 
to +-1,000° Ff Details from the Foxboro 
Co 

16L Wire Cloth Catalog. Newark Wire 
Cloth is meade in all malleable as well a) 
noble metals. Large stock, prompt ship 
ment. Newark Wire Cloth Co 


19A Corrosion-Proof Equipment “Kar 
bate” heat exchangers, pumps, & armored 
piping of impervious graphite give extra 
safety with corrosives. National Carbon Co 
Bulletins 


20A Equipment Fabrication. Koven Fabri 
cators, Inc. are specialists in intricate fabrica 
tion in a wide variety of metals & alloys 
Consulting services 
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21A Pressure Filters. The Eimco Corp. has 
complete facilities to test your slurry on all 
types of filtration equipment 


23A Vinyl Resins. Complete line of vinyls 
engineered to your specific needs. Details 
from Chemical Sales Division, Firestone 
Plastics Co 


24A-25A Filter Aids. Celite assures super 
ior clarification at fast flow rates plus lower 
wet density. Consulting services. Johns 
Manville 


27A& WNon-tubricated Compressor Cylinders. 
NL construction is the answer to many 
compressor problems where oil may not be 


used. Ingersoll-Rand. 


284-294 Computers in Engineering De 
sign. Large digital computer now enables 
M. W. Kellogg Co. engineers to produce 
results with unprecedented thoroughness, 
accuracy 4 speed 


230A Chemical Porcelain Products. Wide 
variety of valve styles, pipe & fittings, 
towers & Raschig rings & many special 
shapes available. Bulletin from Lapp tIn- 
sulator Co., Inc 


JIA Super Classifier, The Sharples Super 
Classifier provides ultrasharp separations 
at high capacity. The Sharples Corp 


32L Corrosion Resistant Vaporizers. in 
stainless steel 3171, high chrome stainless 
steel 430 Inconel! nickel steel 
Richard M Armstrong Co Consulting ser 


vices 


33A Steam Tube Dryers. General Amer 
ican Transportation Corp. offers data on 
advantages of steam tube dryers. Routine 
pilot-plant tests without charge 


34A Hydrogen Plant Design & Construc- 
tion. More than 45 Girdler hydrogen plants 
giving outstanding performance in U. S. & 
Canada 


35A-36A Zirconium & Titanium Cerrosion 
Date. U. S. Industrie! Chemicals offer tabular 
data & literature references 


37A Turbine Type Flow Meters. Potter 


Flowmeters available from ‘a-in. to 6in 
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units for temperatures up to 1,200°F & 
pressures to 35,000 Ib./sq.in. Bulletin from 
Potter Aeronautical Co. 


39A industrial Blowers. RootsConnersville 
Blower offers experienced engineering ser- 
vice for any product or process application 


High-Pressure Needle Valves. Bulletin 
from August Spindler & Sons, Inc. gives 
technical data on big & small high-pressure 
needie valves for refineries & chemical 
plants 


41A International Atomic Exposition. To 
be held in Philadelphia March 11-15, 1957 
Registration information from Engineers 
Joint Council, 29 West 39th St.. New York 
18, N.Y. 


42A Technical Booklet on Catalysts. De 
scribes granular, pelleted, powdered, spher 
ical, extruded catalysts. Also supports & 
active agents. Davison Chemical Co 


43A Sealless Pumps. Vanton  sealiess 
pumps have no stuffing box or mechanical 
seal. Self-priming, high vacuum. Vanton 
Pump & Equipment Corp 


44. Spiral Ribbon Mixers. For granular or 
pulverized, wet or dry materials. Complete 
details from Read Standard Corp 


45A Engineering & Construction Services 
Badger Manufacturing Co. designs & builds 
new ultra-fractionation & styrene manufac 


turing plant for Cosden Petroleum 


46A Process Flowmeters. Bulletins & sele 
tion guides for all types of chemical process 
flowmeters. Fischer & Porter Co 


47A Automatic Filters. Bulletin from RP 
Adams Co. describes advantages of back 
wash design wsed in Adams AWF automatic 
filters 


48A Non-Pressurized Liquid-Phase Heating 
Systems. Arochior 1248 makes possible 
heating systems operating at atmospheric 
pressure up to 600° F. Technical informa 
tion available from Monsanto Chemical Co 


SOA laboratory Compressors. for com 
pressing gases to 5,000 atmospheres in 
laboratories & pilot plants. Catalog from 
Autoclave Engineers. 


Developments of the Month 
(Continued) 


88 Submersible Pump. Neptune Pump 
Manufacturing Co. announces a new, im 
proved submersible pump for the disposal 
of various chemicals from containers or 
wherever transfers of liquids are necessary 


The pump is constructed entirely of 304 
& 316 stainless steel. It measures 12 inches 
in diameter & is 14 inches high. It is por 
table, weighing only 35 pounds. The pump 
has a 1% inch discharge, a capacity of over 
3,000 gal./hr., and heads up to 2! TOH. It 
is powered by 4 1/3 hp. motor. Circle No 
88 on Data Post Card 


(Continued on page 67 
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2-5 Pulverizing, Air Conveying, Dust Col- 
lection. Consulting services on problems 
involving spray or dust collection, pulver 
izing or conveying of finely-divided ma 
terials. Metals Disintegrating Co., Inc 


SIA Plastic Tubing Manual. Gives phys: 
cal, chemical characteristics, working pres 
sures & temperatures of Tygon plastic 
tubing. U. S. Stoneware 


55R Engineered tLubrication for Cooling 
Towers. Marley Packaged Tower Power is 
the only tower mechanical equipment with 
“engineered lubrication Details from the 


Marley Co 


Safety Hueds. BSAB safety heads 
protect pressurized equipment from damage 
wherever overpressure may occur Black, 
Sivalls & Bryson 


S7A Smallsize Gauges & Receivers. Bulle 
tin from Republic Flow Meters Co. gives 
technical details of new line of small-size 
gevges & receivers 


58L Corrosion-resistant Rotary Pumps. New 
Eco rotary pump uses a fluid teflon disper- 
sion as @ hydraulic sealing medium. Eco 
Engineering Co 


S9R Low Cost Cold Water. Graham steam 
vacuum refrigeration system for cheap re- 
frigeration. Graham Manufacturing Co., Inc 


Vertical Close-Coupled Pumps. Verti 
Line pumps, product of Layne & Bowler 
Pump Co., offer capacities from 20 gal 

min. to 30,000 gal./min., heads to 600 Ib / 
sq.in. Bulletin 


61A Vinyl Frame Safety Goggles. More 
comfort full ventilation complete all 
around protection Watchemoket Optical 


Co 


Oil Reclaimer Systems. Hilco oi! re 
claimer systems provide higher vacuum 
Bullet n 


lower pump maintenance costs 


frorn the Hilliard Corp 


63R Spray Dryers. Nerco Niro spray dryers 
offer safe & economical method of drying 
heat-sensitive materials, both organic & 
inorganic. Nichols Engineering & Research 


Corp 


64A Engineering & Construction Services 


All types of plants for the petroleum 
chemical, & power imndustrie Fluor Corp 
(Continued page 68 


DEVELOPMENTS 
OF THE MONTH 
(Continued) 


89 Corrosion-resist- 


ant Impeller The 


Pox Y4ite Impeller 
has been in use in 
extrusion machines 
at 450°F tor «as 


long as 2 years with 
no sign of deteriora 
tion, in the recovery 
of fumes given off 
during the extrusion 
of acetate, viscose & 
similar products A 
returning them for 
reuse Pox Yiite is 
an epoxy resin com 
pound manufactured 
by the Homealite 
Corp These mpel 
lers are said to have 
superior resistance to 
organic acids, dilute 
mineral acids, caus 
tics, alkalines & most 
solvents & to have 
the highest tensile 
impact 4 flexural 


strength of all the 


cast resins. Homealite 
will supply either 
cast impellers or 


other products 
Pox-Yiite to your 


designs of supply 
raw materials for 
castings by other 
manufacturers 
Cont. on page 68 


Numbers without letters indicate date avail- 
able as described in Date Service “Briefs.” 
Numbers with letters refer to further date 
concerning products advertised in this issue. 
Letters indicate position of advertisement on 
page (if more than one on « page)—t, left; 
R, right; T, top; B, bottom; A indicates full 
pege; IFC, IBC, and OBC are cover adver- 
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products- 
advertised in this issue (Cont.) 


69A Laboratory Spray Dryer. interchange 


able nozzle or wheel atomization provides 
extreme operating flexibility in the Bowen 


conical laboratory spray dryer Bowen 
Engineering, Inc 
71A Leow Nickel Stainless Steels. Rezista! 


201 & 202, new grades offered by Crucible 
Steel Co. of America, have interesting new 


properties Data sheets 


732A “Packaged” Mixers. 
maximum adaptability to all fluid agitation 


Designed for 


applications. Philadelphia Gear Works, Inc 
75A Valves Bulletin from the Duriron 
Co. describes technical details of Durco 


Type F valves 


77R Fluid Flow Meters. Gentile Flow Tubes 
are designed for high accuracy with lowest 
head loss. Information & recommendations 


from Foster Engineering Co 


Heat Exchanger Design Data. Useful 


offered by Downingtown tron 


bulletin 


Works, Inc 


79R Chilled Water Systems. “Chill-Vactor” 
systems, built by Croll-Reynolds Co., can 
use excess steam capacity for economical 


water chilling. Literature 


BOTL High-Purity Fused Quartz. Standard 
apparatus, crucibles, trays, cylindrical con- 
tainers, etc., available for early delivery 


Amersil Co 


BOBL Teflon Packing. Dura Plastic teflon 
packing, in die-molded ring or spiral form 
for corrosive service. Bulletin from Dura 


metallic Corp 


Construction Services. Graver Con 
struction Co. are plant builders fcr the 
chemical processing, nucleonics, oil refin- 
ing, petrochemical, power, & steel indus 


tries 


DEVELOPMENTS 
OF THE MONTH 
(Continued) 


90 Armored Graphite Pipe & Fittings 


“Karbate” brand carbon & 
graphite pipe & fittings, made by National 
Carbon Co., are now available with an ex 


ternal armoring to protect against accidental 


imper vious 


breakage 

A strong glass fabric bonded to the car 
bon pipe not only armors & strengthens 
in case of breakage, it re- 
holding line pressure & pre 
Connections to the 


the pipe but 
mains intact 
venting gross leakage 
graphite fittings are made through a pro 


RoteCone Vacuum Dryer. O 
Abbe, inc. offers folder containing specifica- 
tions on new Rote-Cone vacuum dryer 


87A Shell & Tube Heat Exchangers. Ross 
Heat Exchanger Division of American- 
Standard offers long experience in the spe 
clally-engineered shel! & tube heat exchanger 
field. Consulting services 


Vertical Jacketed Pumps. Lowrence 
vertical jacketed pumps are designed for 
liquids which tend to solidify or become 
Lawrence 


viscous at low temperatures 


Pumps, Inc. 


89A Tubular Products. Seamless & welded 


tubular products, fittings & forged steel 
flanges in carbon, alloy, & stainless steels 


Babcock & Wilcox Co 


VIA Condensed Pump Catalog. Complete 
catalog of line of Aldrich Pumps. Also data 
sheet. Aldrich Pump Co 

Mix-Mullers. New bulletin “Mulling 


for the Chemical Industries’ offered by Nea- 


tional Engineering Co. 


93A Polyethylene Tower Packing. folder 
describes increased efficiency & capacity, 
lighter weight, tray column characteristics 


of Tellerette. Harshaw Chemical Co. 


95A Stainless Steel Fabrication. Stainless 
steel pla .s, forgings, bers, & sheets. G. O 


Carlson, Inc 


96L Filter Press Guide. 1. Shriver & Co 
offers booklet entitled “Shriver Guide to 
Better Filtration.” 


97A Chemical Process Catalysts. The 
Girdler Co. offers a variety of important 
catalyst services, including proper applice 
tion of catalysts to your specific problem 


98L Spray Nozzles. Spray Engineering Co 
offers complete line of full<one spray noz 
zles. Literature 


99A Process Equipment. Pfaudier Co. will 
send data sheets and bulletins on wiped 
film evaporators, dryer-blenders, glassed 
steel reactors 


tective metal housing which isolates the 
fitting from external mechanical stresses 
caused by misalignment or piping expansion 
or contraction 

“Karbete” armored pipe is available in 
one- to four-inch diameters in lengths up to 
nine feet, with either flanged or plain ends 
Armored fittings, in one- to four-inch pipe 
sizes, are available as 90-degree elbows, 
tees, couplings, & flange collars. Circle No 
90 on Data Post Card 


(Continued on page 70) 
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1OOTL Vibra Screw Solids Feeder. New 
feeder, made by Vibra Screw, said to meter 
solids like liquids. Bulletins. 


100BL Equioment Design & Fabrication. All 
types of chemical process equipment in- 
cluding pilot plents & complete plants. In 
formation available. Artisan Metal Products, 


Inc 


1O1R Stainless Steel Heat Exchangers. 
Standardizers to insure lower prices & quick 
delivery. Doyle & Roth Manufacturing Co 


103A Bulk Material Conveying Systems. 
Stephens-Adamson Manufacturing Co. offers 
expert consuiting services on your convey 
ing needs 


1044 Glass Laboratory Equipment. Corn 
plete stock ready for immediate shipment 
Ace Glass, Inc 


105TL Spray Nozzle Catalog. 48 pages of 
information on thousands of nozzle types 


& capacities. Spraying Systems Co. 


Describes date 
construction, avail- 
able, installation, & operation of “Safe 
Rotameters. Schutte & Koerting Co 


10581 Rotameter Bulletin. 


application, materials 


guard 


105R Teflon Products. Price list & sizes 
of teflon spaghetti & flexible thin wall 
tubing. Reports on custom-molded teflon 


Sparta Manufacturing Co 


Fused Silica Lab Ware Illustrated 
bulletin on unusually large stock of items 
Thermal American Fused Quartz Co 


106R Protecting Tubes. Claud S. Gordon 
Co. offers bulletin with application data, 
specifications, on Serv-Rite protecting tubes 


& wells 


107R_ = Indirect-Fired Dryers & Heaters. Bul 
letin with complete specifications of Rug- 
gies-Cole dryers & heaters. Hardinge Co 


Impervious Graphite Heat Exchang- 
ers. Catalog from Falls Industries, Inc. 


109A Horizontal Plate Filter, Cake main 
tains original position regardiess of pres 
sure fluctuation, flow rate, or viscosity 


Sparkler Manufacturing Co 


110L Wood Processing & Storage Equip 
construction of all 


ment. Engineering & 
types of wood equipment. Wendnagel & 
Co 


110R Water Treatment Systems. Consult- 
ing service on ion-exchange water treatment 
systems offered by Illinois Water Treatment 


Co 


against Skin Irritants. 
from epoxy 


TITTR Protection 
“Kerodex” 
resins, amine hardeners 
Ayerst Laboratories 


protection 
solvents, cutting 


gives 


oils, etc 


111BR Remote-control Valve Operator. The 
Babbitt adjustable sprocket rim with chain 
guide allows reaching all overhead valves 
without danger. Babbitt Steam Specialty Co 
112 Filter Press Catalog. Complete with 
specifications for planning 
D. R. Sperry & Co 


illustrations & 
new filtration facilitites 


(Continved on page 70) 
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BOWEN CONICAL 
LABORATORY SPRAY DRYER 


The New Bowen Conical Laboratory 
Spray Dryer has been especially designed 
for economical product evaluation and 
production of limited quantities of val- 
uable materials. Particular attention has 
been given to operating features and ease 
of cleaning. Surfaces in contact with feed 
material and product are stainless steel 


Write for Bulletin 34 


Describes the Bowen Conical Laboratory 
Spray Dryer in detail and gives complete 
technical specifications. 


necosnized Leader in Spray Dryey Engineering Since 1926 


‘ 
. 


Interchangeable Nozzle 
or Wheel Atomization 
provides extreme 

operating flexibility 


CAPACITY 
15 to 80 Ibs/hr 
water evaporation 
depending on inlet 
temperature and 
product drying 


throughout. Drying temperatures are 
variable up co 1000°F to accomodate a 
wide variety of materials. 

The New unit can be seen in oper- 
ation, by appointment, at the Bowen 
Laboratory in North Branch. 


BOWEN ENGINEERING, INC. 
NORTH BRANCH 13, NEW JERSEY 


BOWEN SPRAY 
Always Offer You More! 
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products- 


advertised in this issue (Cont.) 


112BR Stainless Steel Tanks-Agitetors. Lit 
erature from Arthur Colton Co 


113R Furnace Castings. Metallurgical con 
sulting services on casting problems offered 
by the Duraloy Co 


Leboratory Glassware. The Dis 
mond D Blue Line assures bulit-in accuracy 
& uniformity. Doerr Glass Co 


1148L Bulk Material Control Equipment 
The new Roto Bin-Dicator operates under 
either pressure or vacuum. Bin-Dicator Co 


115SR Equipment Fabrication. Design & 
fabrication of units to fit your perticular 
process need, priced to fit your budget 
Manning & Lewis Engineering Co 


118L Rotary Joints. Barco Type C rotary 
joint is applicable to steam, water, oil, air 
or gas service. Catalog from Barco Manu 
facturing Co 


119R Self-cleaning Filter. Hydra Shoe self 
cleaning filter creates own air pressure for 
fast self-cleaning in seconds. Industrial 
Filter & Pump Mfg. Co 


120t Booklet on Tantalum. Data on uses 
of tantalum in the chemical process indus 
tries. Fansteel Metallurgica! Corp 


121R Industrial Wire Cloth. Supplied in 9 
weaves in any metal or alloy, bulk or fabri 
cated parts. 80-page catalog. Cambridge 
Wire Cloth Co 


121k Design & Fabrication Services. Prox 
essing equipment designed, developed 
manufactured. Catalog. Goslin-Birmingham 
Manufacturing Company, Inc 


DEVELOPMENTS OF THE MONTH 


91 Closed Circuit Subliming System. A 


continuous, automatic, closed circuit system 
for the purification of certain solids by 
entrainer sublimation is offered by Wyss 
mont Company, Inc. The system operates at 
atmospheric pressure which permits con 
tinuous operation for several months with 
out shut-down 

The assembly consists of the Wyssmont 


1224 Mixer Catalog. Alsop Engineering 
Corp. offers catalog on complete line of 
portable mixers. 


123A leak-proof Centrifugal Pumps. Pump 
& motor in single hermetically-sealed unit 
Bulletin with complete details. Chempump 
Corp 


1244 Air Scrubbers. Schneible Multi-Wash 
Collectors may offer the solution to your 
air scrubbing problem. Literature from 
Claude B. Schneible Co 


1248 Centrifugal Pumps. Bulletin from 
Frederick iron & Steel, Inc. on line of Fred- 
erick SSV pumps, enclosed & open impeller 
types 


125R Aero Heat Exchanger. Niagara Acro 
Heat Exchanger cools liquids & gases by 
evaporative cooling with atmospheric air 
Bulletin from Niagara Blower Co 


126L Pulse Code Telemetering. Bulletin 
with full details on “Varec” pulse code 
telemetering. The Vapor Recovery Systems 
Ca 


127R Water Purification Equipment. Barn- 
stead engineering & equipment has the 
answer to any water purification problem. 
Barnstead Still & Demineralizer Co 


1281 Slime Control Systems. Bulletin from 
Wallace & Tiernan, Inc. 


129R Tray Dryers. Specially designed for 
wet, powdered, sensitive or unstable ma- 
terials that must be dried slowly & with 
care. C. G. Sargent’s Sons Corp 


Silicone Defoamer. Dow Corning 
Corp. will send free sample of “Antifoam 


131TL Precision-Bore Tubing. Detailed 


catalog available from Wilmad Glass Co 


Turbo-Dryer Sublimer, feed hopper, recir- 
culating fans, condensers 4& reheaters. In 
the sublimer there is a tier of tray shelves 
& turbo fans rotating on the same vertical 
axis within a cylindrical insulated housing 

The system is recommended for applica- 
tions where: 

1. Vaporization must be effected below 
the melting point. 

2. A small percentage of the volatilizable 
product is mixed with a large percentage of 
non-volatile impurities & the finished solid 
product of high purity must be obtained in 
a single operation 

3. A pure finished solid product must be 
recovered from wet crude material in a 
single operation 

4. A mixture of volatile materials is to 
be seperated & preferential condensation 
by control of condenser temperature & en 
trainer gas ratio make sublimation practical 

Wyssmont Turbo-Sublimers are built as 
completely shop-essembled units in sizes 
from 60 to 360 sq. ff. net tray areas 
Larger units to 1€.000 sq. ff. are sub 
assembled for field erection. Circle No. 91 
on Data Post Card 


(Continved on page 72) 
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131R Flow Rate Regulators. Kates Direct 
Acting Flow Rate Regulators require no 
outside connections except iniet/outiet pip 
ing. Technical bulletin from W. A. Kates Co 


142TL Vacuum Equipment. Steam jet ejec 
tors, condensers, vacuum equipment. Jet- 
Vac Corp 


142BL Mixers. Precision-built batch mixers 
in capacities from 100 Ibs. to 6,000 Ibs 
Literature from H. C. Davis Sons 


1428R Weighers. Single weigh 
ing units & fully programmed installations 
Glengarry Processes, Inc 


14381 Technical Data Books. Pocket-size 
loose-leaf. Free catalog. Lefax Publishers 


1BC Controlled Volume Pumps. Applice 
tion data on controlled volume pumps in 
process instrumentation. Bulletin from Mil 
ton Roy Co 


OBC Process Mixers. Research Dept of 
the Mixing Equipment Co. will cooperate 
with you in any experimental work on fluid 
mixing. 


O CIRCLE your Dato 
Service requests on 
the handy postcard 
on page 65 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


Technical Literature @ 


equipment- 


1 Flareless Tube Fitting. Hi-Seal, new 
type of flareless tube fitting introduced by 
Imperial Brass Mfg. Co. makes foolproof, 
butt-tight joint under full range of pres- 
sure conditions 


2 Turbidity Monitor Data Sheet. Specifica 
tions and applications of the recently-de 
veloped Turbistat which gives continuous 
monitoring of turbidity in fluids. Kaye De- 
velopment Co. (Baird Associates-Atomic 
Instrument Co.) 


3 Controlled Volume Pump. Bulletin from 
Milton Roy Co. describes and illustrates new 
line of sanitary liquid end controlled volume 
pumps. 

4 Centrifugal Pumps. Four bulletins avail- 
able covering details of wide range of 
centrifugal pump types. Kingsford Foundry 
& Machine Works 


5 Ductile tron Fittings. Catalog from The 
Kuhns Brothers Co. describes line of cast 
iron pipe fittings including “K” pipe lock 
couplings, screwed and finged fittings, and 
companion flanges 


(Continued on page 72) 
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now, Crucible low nickel stainless 


wat 


that meet many of your needs... 


Here are two new Crucible grades, Rezistal type 


201 and 202 that are similar in quality and prop 


erties to types 301 and 302... but with desirable 


features all their own. 

In the annealed condition, for example, Rezistal 
201 and 202 have about 10° higher strength than 
301 and 302, yet maintain almost identical duc 
tility. This means that these grades can be fabri 
cated with ease equal to their counterparts. In 
addition, their mill finishes and corrosion resist 


ance to a wide variation of media compare most 
favorably with 301 and 302 

Rezistal 201 and 202 have practi 
cally all the desirable properties of 301 and 302 
And 
Write now for data sheet 


To sum up 


plus some of their own they're availabl 
promptly in all forms 


fully covering the properties of these new stainles 


grades. Crucible Steel Company of America, The 


Oliver Building, Mellon Square, Pittsburgh 22, Pa 
Dept. AEP 


4 C LE first name in special purpose steels 


Ceanodion Distributer—Railway & Power Engineering Corp , Lid 
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Technical Literature 
LL 


equipment. (Cont. 


6 Non-tising Stem Gate Valve. 125 
5.W.P.; 200 ib.,, W.0.G. Nonshock type 
with solid wedge disc and brass construc: 
tion. Oetails available from Milwaukee 
Valve Co 


7 Gyro-Sheker. ideal for applications 
where all pointe of the screen must be 
readily accessible for rapid cleaning. Sprout, 
Waldron & Co 


Electronic Infrared Analyzer, MSA 
Lira infra-red gas and liquid analyzers assure 
selective sensitive highspeed analysis of 
complex process streams. Mine Safety Ap 
pliances Co 


9 Caustic Recovery Evaporators. 
trated booklet gives information on design, 
application, operation and construction of 
evaporators for the recovery of mercerizing 
caustic. Swenson Evaporator Co 


10 Flexible Couplings Catalog. Morflex 
torsionally flexible couplings described in 
24-page catalog from Morse Co 
Complete dimensions, specifications and tor 
sional deflection charts 


11 Miniature Shielded Ther p! 
Thermo Electric Co. offer bulletin including 
calibrations, temperature ranges, materials 


of construction, and immersion lengths 


12. Chromatographic Apparatus. The 
Chromacon, made by Podbielniak, Inc. is 
designed for continuous analysis of gaseous 
or liquid process streams Illustrated 


bulletin 


14 Proportioning Pump Bulletin. Photos 
capacity charts and dimensional drawings 
on new line of proportioning pumps 


Proportioneers, Ine 


15 Fluid Transfer Systems. A new sys 
tem of flexible hose links combined with 


DEVELOPMENTS OF THE MONTH 


92 Eight-Gallon Double Paddle Mixer. A 
smaller size double paddle mixer suitable 
for small batch work in mixing paints 


chemicals, inks, ete has just been intro 
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Technical Literature 


quick-connect “snap-on” hose couplings 
manufactured by Titeflex, Inc. offers process 
economies. Literature 


16 Electric Motor Catalog. New 20-page 
catalog from Sterling Electric Motors, Inc. 
lists prices and selection data for the more 
commonly used electric power drives. 


17 High Vacuum Pumps. Specifications 
on complete line of vacuum pumps made 
by F. J. Stokes Corp., valuable tables of 
formulas, constants and conversion factors. 


18 Continvous Gravimetric Feeder. Re- 
cording and integration of feed rates from 
4 measured air signal is feature of new 
feeder offered by Wallace & Tiernan, Inc 
Bulletin. 


19 Variable Power Unit. The Varidyne 
Power Unit, product of U. 5S. Electrical 
Motors, Inc., is now designed with the 
drive motor and alternator on the same side, 
an important spece-saving factor. Literature. 


20 Forged Steel Unions. Dimensional and 
engineering data on the complete line of 
W-S forged steel unions for high-pressure 
service. H. K. Porter Co 


21 Grinding and Mixing Equipment. Bu!- 
letin from U. S. Stoneware includes special 
chapter on principles of jar, ball and pebble 
milling. 


22 impregnation and Blending Equipment. 
Young Machinery Co. offers brochure on 
packaged systems to formulate concentrates 
and to produce superior insecticide and 
fungicide blends 


23° Pulse Code Telemetering System. For 
close control of the flow of petroleum 
products, the “Varec’ pulse code tele- 
metering system supplies remote liquid 
level telemetering and handles data record 


ing at predetermined levels. Vapor Re 


covery Systems Co. Literature 


(Continued) 


duced by the Cincinnati Hildebrand Co., 


Cincinnati, Ohio. The unit is said to have 
almost all features found in the company’s 
larger mixers 

The unit is heavily built, with the strength 
necessary to withstand strains imposed by 
heavy mixes. A 2 hp. motor powers the 
blades & can table in a close-coupled drive 
arrangement 

A hand tilting device to lift the paddies 
is balanced & pivoted for raising & lowering 
ease. The can cover is integral with the 
head & lifts out of the way when the head 
is raised 

Convenient lubrication points are readily 
accessible for ease of maintenance. All 
drives & gearing are enclosed for complete 
safety. A single, but positive, locking de- 
vice holds the head down securely whsn 
in mixing position. Circle No. 92 en Data 
Post Card 
(Continued or page 74) 
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O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 65 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


24 Industrial Control System Booklet. 
16-page booklet from Westinghouse Elec- 
tric Corp., illustrated with photographs, 
drawings, and circuit diagrams, discusses 
Cypak static control systems. 


25 Removable Tube Bundle Heat Ex- 
changers. Catalog containing all necessary 
design, capacity and dimension data re 
quired for selection and specification 
Young Radiator Co 


26 Electronic Computer Bulletin. 6-page 
illustrated bulletin describing the Bendix 
G-15D general purpose digital computer & 
its digital differential analyzer accessory is 
offered by Bendix Computer Division 
Bendix Aviation Corp 


27 Standard Storage Tanks. Detailed tech 
nical bulletin on standard storage tanks for 
all industrial applications. Graver Tank & 
Mfg. Co 


28 Non-slip Grating Surfaces. All-direc 
tional, non-slip grating surfaces, product of 
Bustin Steel Products, Inc., represent the 
ultimate in safety & durability. Bulletin 


29 Conical Scrubber Catalog Ratings 
dimensions, approximate capacities in opera 
tion contained in catalog from the Hardinge 
Co 


30 By-Pass Rotameter.§ Linear response, 
wide range, direct reading scale, ability to 
handle corrosive fluids. Bulletin from Brooks 


Rotameter Co 


31 Packless Valves. Complete line of pack 
less valves for applications involving »az 
ardous liquids & gases described in 22-page 
bulletin offered by Pobertshaw Fulton Con- 
trols Co 


32 Plastic Pipe, Fittings & Valves. Engi- 
neering catalog with technica! & descriptive 
data now available from Vanton Pump & 
Equipment Corp. Comprehensive tables of 
physical & chemical properties 


33 industrial Periscopes.§— rrecision-built 
instruments for the remote observation of 
inaccessible places & hazardous processes 
described in 4pege catalog. Lenox Instru- 
ment Co. 


34 Staniess Steel Float Valves. Mechanica! 
float vaives for the control of corrosive 


(Continued on page 74) 
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ZOOM 


(1) Loosen lock ring at 
top of seal. MIXER 
SHAFT IS NOW FREE 
TO MOVE UP OR 
DOWN THROUGH 
SEAL. Next, loosen 
extra long bolts in 
lower flange of spacer 
coupling. Shoft drops 
until collar rests in cup 
on mixer base flange. 
The entire weight of 
lower shaft and impel- 
lers is supported by 
this assembly. 


Ss 
i 


~ 


One man and a wrench can remove and replace this new Unitary shaft seal in minutes. 


To trouble-free 
pressure vessel mixing 


Philadelphia “packaged” Mixers are designed for 
maximum adaptability to all fluid agitation appli- 
cations. Standardization, high-production and com- 
plete control of all manufacturing by Phillie Gear 
assures you outstanding mixer performance at 
minimum cost. 


Qheck these unmatched; features : 


1 Mechanical seal readily accessible . . . just 
loosen coupling bolts ... entire shaft and impeller 
assembly is then independently supported . . . no 
lifting equipment required for replacement of seals. 


2 Lower shaft bearing placed close to seal for 
minimum runout... separated sufliciently to pre- 
vent interleakage of lubricants. 


3 In-tank coupling optional... provided if 
desired for easier unit installation .. . not necessary 
where process conditions limit its use. 


4 Seal will operate for years without mainte- 
nance ...is designed for quick replacement as a 
single unit... retention of factory-established shaft 
alignment is assured 


For complete information, please request 
Bulletin A-256. 


(2) Remove bolts and 
pull ovt spocer, thrust 
plate and half coupling 
from top of mixer shoft 
Unbolt and remove 
top of lower bearing 
housing. Loosen beor- 
ing lock nut, remove 
bearing components 
ond lower half of 
housing. Note that 
absolutely no lifting 
equipment is needed 


Remove mechanical 
seal assembly by 
simply sliding it up 
mixer shaft and out 
through opening in 
reducer support stand 
Reploce with a spore 
sea! assembly ond ship 
the old seal to us for 
maintenance. 


| 


philadelphia mixers PHILADELPHIA’ GEAR WORKS, INC. 


ERIE AVE. &G STREET. PHILADELPHIA 34, PENNA, 
Offices in all Principal Cities 


INDUSTRIAL GEARS @ SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXIGLE COUPLINGS 


Virginia Gear & Machine Corp. « Lynchburg, Va. 
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eq ui p (Cont.) “ Turbo-Charged Gas-Engine Compressor. 


fluids. Available in 317 & 316 stainless 
steel & with threaded or socket welding 
ends. Robert Manufacturing Co. 


35 Compressors & Gas Turbines. filus 
trated booklet from Clark Bros. Co. describes 
compressors, gas turbines, power recovery 
turbines for the petrochemical & process 
industries 


36 Forged Steel Valves. |5page brochure 
gives technical details, flow charts, capacity 
tables, etc. for complete line of forged steel 
valves. Velan Engineering Ltd 


37 Chlorine Evaporator Catalog. Fischer & 
Porter Co. will send new catalog describing 
their chlorine evaporator which has maxi- 
mum capacity of 6,000 pounds of chlorine 
per day 


38 Eye Protection Equipment. |!-page 
catalog from Watchemoket Optical Co. in 
cludes many types of modern safety spec: 
tacles & goggles. 


39 Temperature Control Catalog. Con 
densed catalog of temperature controls & 
allied equipment for industrial heating & 
refrigeration. Partlow Corp. 


40 Glassed Steel Polymerizers. Standard 
designs for temperatures up to 350° F. with 
internal pressures from full vacuum up to 
150 of 200 Ib./sq.in. Pfaudler Co. Bulletin. 


41 Flat Belt Bag Conveyor. four-page bul- 
letin discusses advantages of new adjust 
able-length flat belt bag conveyor. Richard- 
son Scale Co 


42 Traps. Thermostatic, weight-operated, 
piston traps for steam, air, gas, & oil. De 
scriptive bulletin from W. H. Nicholson & 
Co 


43 Blower Catalog. 60-page illustrated 
brochure on line of backward curved blade 
centrifugal fans. Booklet features perform 
ance charts. Chicago Blower Corp. 


SLHC compressor, produced by Worthington 
Corp., is available in the medium horse- 
power range (330-880 hp). 


45 Process Equipment. Fuller-Kinyon con- 
veying systems, airslides, compressors & 
pumps, coolers & preheaters are described 
in bulletin from Fuller Co. 


46 leadtined & Covered Products & 
Equipment. World-wide service on lead 
products design, manufacture, installation, 
maintenance Detailed 20-page bulletin 
from Knapp Mills, Inc 


47 Corrosion-resistant Fume Ducts & 
Hoods. Ceilcote Co. announces availability 
of Duracor plastic fume ducts as well as 
fume hoods, fabricated of thermosetting 
plastic combined with glass or with other 
synthetic fibers 


48 Airconditioning Equipment. Coil sur- 
face type for industrial & commercial applica- 
tions. Capacities from 41,500 to 1,680,000 
Btu/hr. Niagara Blower Co. Bulletin 


49 Infrared Analyzer. New brochure on 
the Bichromator Analyzer offered by Perkin 
Elmer Corp. Included are features & spe 
cifications of the instrument & schematic 
diagram of the optical layout & basic design. 


50 Process Refractometer. For end point 
analysis & control in the chemical, petro- 
leum, pharmaceutical & food processing 
fields. Bulletin. Phoenix Precision Instru- 
ment Co 


51 Laboratory Dryer. Proctor & Schwartz 
Inc., offer electrically-heated dryer for low 
cost & close control in drying small samples 


52 Insulating Forged Steel Unions. For use 
in preventing electrolytic corrosion due to 
flow of electric current along pipe lines. 
3,000-\b. class, sizes Y4-in. to 3-in. screw-end 
& socket-welding types. Literature from 
H. K. Porter Co. 


53 Rotary Batch Mixer Data. Bulletin gives 


DEVELOPMENTS OF THE MONTH (Continued) 


93 The Absolute Filter, The Cambridge 
Filter Corp. offers bulletin entitled “The 
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Amazing Story of the Absolute Filter.” This 
filter, which was developed for the Atomic 
Energy Commission for critical air cleaning 
problems, is said to offer the following 


advantages: 


1. 99.954+-% efficiency on particles 0.3 
size 

2. Makes possible essentially particle-free 
air at reasonable cost 

3. Easily installed—no power needed—no 
flushing water—no drains 

4. Provides positive, trouble-free air 
prevents product contamination and costly 
shut-downs 

Bulletin includes specifications, construc- 
tion, & other technical details of these 
filters. Circle No. 93 on Data Post Card 


(Continued on page 76) 
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O CIRCLE your Dato 
Service requests on 
the handy postcard 
on page 65 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


technical details of rotary batch mixers 
manufactured by Munson Mill Machinery Co 


54 Steam & Hot Water Generators. Guar 
anteed 80 per cent efficiency with oi! or 
g4s. Minimum installation & maintenance 
costs. Technical bulletin from Cyclotherm 
Division, National-U. S. Radiator Corp 


55 Chemical Process Equipment. Descrip- 
tive brochure on engineering & fabrication 
facilities of Komline-Sanderson Engineering 
Corp. 


56 Abrasive Wheel Price & Data Book 
36-page book gives sizes, shapes, & types 
of grain of rubber & resinoid bonded grind- 
ing wheels used for industrial purposes 
Raybestos-Manhattan, Inc 


57 Dynograph Recorder Catalog. Offner 
Electronics, Inc., offers 12-page catalog de 
scribing the Dynograph Recorder, a high 
speed direct-writing oscillograph for the 
recording of a number of dynamic & static 
variables. 


58 Equipment Selection Guide. Guide for 
selecting valves, boiler mountings, lubri 
cating devices. Many tables, etc. Lunken- 
heimer Co 


59 Transient Converter. Fischer & Porter 
announce development of a transient con- 
verter for use with turbine-type flowmeters 
The converter accepts a sinusoidal input 
signal of varying frequency & provides 
either an analog or a digital output. Litera- 
ture 


60 Dry Materials Feeder. Low cost labo 
ratory & pilot plant feeder operates with 
an accuracy of plus or minus | per cent 
deviation. Information & prices available 
Vibra Screw 


61 Centralized Lubricating Systems. Litere- 
ture on products & engineering facilities of 
the Trabon Engineering Corp 


62 Positive Displacement Metering Pump. 
Low-capacity, medium pressure unit, which 
accurately proportions various solutions or 
chemicals. Described in bulletin from Pro- 
portioneers, Inc. 


63 Improved Triplex Pump. Can be em 
ployed where corrosive slurries of viscosi- 
ties as high as 40,000 centipoises are han- 
died at medium pressures. Literature. The 
Girdler Co. 


(Continued on page 76) 
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This “product” may solve your chemical 


service problems! 


100,000 Durco Type F Valves in six short years is ample testimony of 
the performance of these valves in tough chemical service—especially 


when practically all of them are still in service. 


With the recent introduction of the 3-inch size, Durco Type F Valves 


majority of applications. Their simple design and the corrosion resist 


through 3”, inclusive) offer the broad size range needed for a large 


ance of Durco alloys and Teflon sleeves extend their versatility. 


Full details in free Bulletin V/4b. 


Manufactured under one or more of the 
following patents. U. S. Patent Nos 
2713987, 2729420, 2735645, 2728550 
Patented in Canada, 1955, No. 519424 


THE DURIRON COMPANY, INC., DAYTON, OHIO 


Branch Offices: Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, 
Houston, Knoxville, Los Angeles, New York, Philadelphia and Pittsburgh 


100,000 
\ \ 
\ 


services- 


69 Free Laboratory Facilities. The Fletcher 
Works announce that they will make avail- 
able to any chemical, pharmaceutical, food 
processing, or textile manufacturing firm 
their full laboratory facilities without charge 


70 Water Analysis Service Bulletin. 100 
page bulletin from Solvay Process Division, 
Allied Chemical & Dye Corp., contains nu 
merous tables of analytic data, conversion 
factors, & turbidimetric & color standards. 
Also section on preparation of reagents, 
indicators & standard solutions for analysis 


71 Sulfuric Acid Handling Chart. Up-to- 
date instructions for safe unloading & han 
dling of sulfuric acid presented on 17- by 
22-in. wall chart. Olin Mathieson Chemical 


Co 


72 Paint Testing. Crippen & Erlich, sub- 
sidiary of Foster D. Snell, announce revised 
price schedule for various paint tests. Prices 
cover physical qualities, chemical proper 
ties, permanence properties, & some com 


prehensive tests. 


materials- 


73 Fiberglas-Polyester Laminates. “Lami 
cor,” as structural material, offers a 
unique combination of important thermal 
electrical, chemical, & mechanical proper 
ties Bulletins from Owens orning Fiber 


gias Corp 


Technical Literature Technical Literature Technical Literature Technical Literature 


74 Selector Guide for Alloy Metals. Tech- 
alloy Co., Inc., offers chart on comparative 
strength at high temperatures, scaling re- 
sistance, individual characteristics, & com- 
parative prices 


75 Silicone Rubber Instruction Booklet. 
New 28-page data sheet & compounding 
study on Union Carbide W-96 Silicone Rub- 
ber Gum Stock provides detailed informa- 
tion & instructions for manufacturers, fabri- 
cators, & product designers. Many tables 
& charts. 


76 Thin-walled Welded Tubing. Universal 
Tube Corp. offers light-gauge tubes in con- 
tinuous lengths up to 200 feet. Complete 
information available from menufacturer 


77 Technical Bulletin on Tetrapotassium 
Pyrophosphate. Revised & expanded pub- 
lication from Westvaco Mineral Products 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 65 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


DEVELOPMENTS OF THE MONTH (Continued) 


94 Packaged Liquid 
Coolers. A new line 
of packaged liquid 


coolers is being in 


troduced »y the 
Doyle & Roth Manu 
facturing Co The 
coolers, which em 


ploy the flooded re 
frigeration§ principle 
are of special mult 
pass design & may 
be used effectively 
for handling viscous 
or slurry type liquids 
The package includes a complete retrig 
eration cy le compressor motor & starter 
refrigerant controls, liquid cooler, condenser 
piping, wiring & insulation, shop assembled 
& tested, ready for quick installation & im 
mediate operation. The units are available 
in @ range of sizes from 5 to 100 hp 
Advantages of flooded coolers over dry 


expansion type evaporators are said to be 


1. Higher rate of heat transfer because 


most of the refrigerant in the shell is a liquid 
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rather than a wet gas mixture with a high 
gas content 

2. None of the heat transfer surface in 
the shell is required for superheating; hence 
all of the available surface is utilized for 
vaporization of the liquid refrigerant 

3. Since the fluid to be cooled passes 
through the tubes & the heads, it is possible 
to clean the tubes whenever necessary & 
thus maintain a clean surface with a high 
rate of heat transfer. Circle No. 94 on 
Data Post Card 


Deveiopments of the Month 
(Continued) 


95 Complete Proc. 
ess Instrument Cata- 
log. Fischer & 
Porter offer a new 
32-page catalog de 
scribing the com 
panys products 
which are available 
for “immediate ship- 
ment.” 

The new catalog, 
which incitudes 


prices, covers indicating, recording, con- 
trolling, & transmitting instruments for flow, 
pressure, & density. Many tables, charts, & 
@ wealth of technical data for instrument 
selection purposes make this a most useful 
booklet. Circle No. 95 on Data Post Card 


Division, Food Machinery & Chemical Corp., 
lists typical analysis & properties; rate of 
solution; & vapor pressure of hydrates. Also 
industrial applications 


78 Properties of Teflon. Haveg Industries 
offer 4-page brochure which treats Teflon 
as @ material. 


79 Aluminum Jacketing Bulletin. page 
bulletin from Kaiser Aluminum devoted to 


materials & methods for aluminum jacketing 


80 Aluminum Oxide Protective Coatings 
Linde Air Products Co. announces adapta 
tion of their “Flame-Plating” process to 
aluminum oxide coatings. The coating is 
claimed to have excellent resistance to 
chemical attack & high temperature as well 


as desirable mechanical properties 


81 Technical Bulletin on Sulfamic Acid 
Exceptionally complete description of prop 
erties of sulfamic acid (30 pages Many 
charts and tables 


82 Tenox Antioxidants. <4page folder 
charting structural formulas properties 
composition & application of the various 
Tenox antioxidants is offered by Eastman 


Chemical Products, Inc 


83 Dimethylformamide. Now available a 
a high-purity reagent-grade solvent from 
Fisher Scientific Co 


84 Essential Oils-Aromatic Chemicals 
Wholesale price list from Fritzsche Brothers 


Inc 


85 Dry Film Lubricant. Molykote Type 
174X is formulated especially for drawing 
& forming of titanium, titanium alloys 
chromium, & stainless steels at elevated 
temperatures. Alpha Molykote Corp 


86 Expanded Foam Polyethylene. Agi 
lene-F is described in detail in new catalog 
sheet published by the American Agile Corp 
Numerous charts & graphs 


| 
j 
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FUTURE MEETINGS and 
Symposia of the Institute 


MEETINGS SYMPOSIA 
@ WHITE SULPHUR SPRINGS, W. VA. 
March 3-6, 1957. Greenbrier Hotel 


For complete technical program see page 84 
of this issue 


@ PHILADELPHIA, PA. 
March 11 through 15, 1957 


EJC Second Nuclear Engineering and Science 
Congress & Exposition. (See page 90.) 


@ EVANSTON, Ii. 
April 8-10 
Plant instrumentation symposium sponsored 
jointly by A.1.Ch.E. (Dave Boyd, Universal Oil 
Products Co., Des Plaines, Ill., chairman) and 
the Instruments & Regulators Div. of A.S.M.E. 
On the afternoon of April 9 there will be a 
session devoted to the dynamics of processes 
with Page Buckley, DuPont, presiding. Other 
sessions will be on application of automatic 


1957. Northwestern University 


controls 
@ ST. 
June 3-7, 1957 


Golden Jubilee Meeting, Air Pollution Control 
Association; 
AIChE 
day.) 


sponsoring societies include 


(Tuesday, June 4 will be AIChE 


Methods of Analysis; Instrumentation; Atmos 
Photochemical & Other; 
Aerosol Formation & Control; Progress in Air 
Pollution Control Equipment & Methods; and 


Human & Ecc 
Poliution Control will be treated 


pher ic Rea tions 


nomic Goals for Engineers in Air 


Faith 


Foundation 


For information contact W. | 
Director, Air Pollution 
Spring St., Los Angeles 14 


Managing 
704 


California 


@ SEATTLE WASH 

June 9-12, 1957 Hotel 

TECHNICAL PROGRAM CHAIRMAN: James G 
Dept Eng., Oregon State 
College, Corvallis, Oregon 


Olympic 


Knudsen of Chem 


industry's Role in University Programs 

on Nuclear Engineering 
Div. of Reactor 
Energy Commis 


CHAIRMAN 
Development, U. 
sion, Wash., D. C 


John Kaufmann 
Atomic 


Chemical Engineering 

Data and Calculation Methods 

CHAIRMAN: W. C. Edmister, Calif. Research 
Corp., Richmond Laboratory, Richmond, Cal 


Filtration 


CHAIRMAN F M Tiller University of 


Houston, Houston 4 


Texas 


Electrochemical Engineering 


Schulein, Dept. of Chem 


CHAIRMAN: 
Eng., Oregon State College, Corvallis, Oregon 


Joseph 


(Continued on 78 
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LOW FIRST COST— Gentile Flow Tubes are economical to purchase. 


LOW OPERATING COST — Gentile Flow Tubes require minimum main- 
tenance. Where purging or back-flushing is a 
normal routine, the Gentile Flow Tube can be 
arranged for constant or intermittent purging 


LOW INSTALLATION COST — Gentile Flow Tubes can be installed with 


no straight run upstream or downstream, except 


Actual installation of a 
16” Flow Tube for RE- 
VERSE FLOW. Note fit- 
tings ‘elbow and tee) 
ore bolted directly to 
flanges of Flow Tube. 


AUTOMATIC VALVES 
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ARE YOU RESPONSIBLE FOR 
MEASUREMENT OF FLUID FLOW? 


FLOW TUBES 
are impact-type head meters 
or differential producers. 


They are designed to give you 
guaranteed high accuracy with 
lowest head loss. 


without removing from the line. 


where near valves or regulators. 


Write for further information or specific recommendations 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE, UNION, N. J. 


Gentile Flow Tubes can be furnished with or without suitable 
secondary indicating, recording, or totalizing instruments 


GENTILE Flow tubes are manufactured exclusively by Foster Engineering Company 


CONTROL VALVES + SAFETY VALVES + 


53, No 


FLOW TUBES 
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Tricky assembly job handled 


with ease...at Downingtown 


Specs said: Roll type 329 stainless tubes into type 316 and 304 
tube sheets. A tricky problem, since the 329 tubes are 15-20 points 
harder on the Rockwell B scale than the 404 and 416 tube sheets. 


What's more, an alert suggestion saved our customer the cost of 
a test shell, by utilizing the annulus created by the specified double 
tube sheet construction. 


Design Pressure: Shell —125 psi at 300° F. 
Tubes— 75 psi at 300” F. 


Hydrostatic Test Pressure: | 50 psi 
Construction: Per ASME Code, Para. U-69...Customer Inspected 


Tubes: 608 Stainless Steel Tubes, Type 329 (Carpenter /7MO) 
O.D.x 16 ga.x% 15' 9" 
Outer Tube Limit: 30%"... 4 Pass 


Floating Tube Sheets: Two—1!'/2" and 2° thick...32%«" O.D. 
Fixed Tube Sheets: Two—1'4" and 1%" thick...38%" O.D. 
Shell Side Tube Sheets: Stainless Steel, Type 304. 
Tube Side Tube Sheets: Stainless Steel, Type 316. 


Write for helpful heat exchanger design data— Bulletin HE. 


Downingtown Iron Works, Inc. 


106 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY Miwovkee 


Branch offices in principal cities 


HEAT EXCHANGERS.—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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FUTURE MEETINGS and 

Symposia of the Institute 

(Continued from page 77) 


MEETINGS SYMPOSIA 


Chemical Engineering in the 

Pulp and Paper Industry 

CHAIRMAN: J. L. McCarthy, Dept. of Chem 

Eng., Univ. of Washington, Seattle, Washing- 
ton. 


@ STATE COLLEGE, PA. 

August 11-14, 1957. Pennsylvania State Uni 
versity. 

First National Conference on Heat Transfer, 
featuring Applied Heat Transfer. Sponsors 
A.1.Ch.E., A.S.M.E., & College of Eng. & Arch., 
Penn State Univ 

James N. Addoms, Atlas Powder Co., Wil 
mington 2, Delaware, is A..Ch.E. program 
chairman 


@ BALTIMORE, MD. 

September 15-18, 1957. Lord Baltimore Hotel 
TECHNICAL PROGRAM CHAIRMAN: R. L. Cop- 
son, Mutual Chemical Co. of America, 1348 
Block St., Baltimore 31, Mar yland 

General Committee and operating committees 
have completed initial organization and are 
now functioning. Technical Program symposia 
will be decided on early in 1957. Approxi- 
mately 14 plant trips have been suggested 
Additional emphasis on student activities is 
one of the planned features 


Drying 
CHAIRMAN: Ralph E. Peck, Chem. Engineering 
Dept., Ill. Inst. of Tech., Chicago 16, Ill 


low Temperature Processing 
CHAIRMAN: Clyde McKinley, Air Products 
Inc., P. O. Box 538, Allentown, Pa 


Direct Operating Labor Costs 
CHAIRMAN: John Happel, Chem. Eng. Dept., 
New York University, University Heights, 
N. Y. 53. 


@ ANNUAL—CHICAGO, ILL. 
December 8-11, 1957. Conrad Hilton Hotel 
TECHNICAL PROGRAM CHAIRMAN: Henry F 
Nolting, Standard Oil Co., 2400 New York 
Ave., Whiting, Ind 

Fluidization of Solids 
CHAIRMAN: E. R. Gilliland, Chem Eng. Dept 
M.1.T., 77 Massachusetts Ave., Cambridge 39 
Mass 
Flow characteristics, rate of entrainment and 
heat transfer; fluidized reactors vs. fixed and 
moving bed reactors 


Effective Cost Control in 

Process Operations 

CHAIRMAN: C. W. Nofsinger, The C. W 

Nofsinger Co., 906 Grand Ave., Kansas City 
6, Mo 


Evaluation of Projects from the Original 
idea to the Investment Stage 
CHAIRMAN: C. W. Nofsinger (see above) 


Chemical Engineering Abroac 


CHAIRMAN: Shelby Miller, Chem. Eng. Dept 
University of Rochester, River Campus Station 
Rochester 20, N. Y. 


Corrosion Resistant Alloy Materials 
of Construction 


CHAIRA.AN: G. Fred Ours, Carbide and Car 
bon, Charleston, W. Va 


(Continued on next pag 
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MEETINGS SYMPOSIA 


Laboratory and Pilot Plant Techniques 
CHAIRMAN: G. W. Blum, The Goodyear Tire 
& Rubber Co., 1485 E. Archwood Ave., Akron 
16, Ohio. 


@ SALT LAKE CITY, UTAH 
September 21-24, 1958 
TECHNICAL PROGRAM CHAIRMAN: €. 8B 
Christiansen, Dept. of Chem. Eng., Bldg. 437, 
Univ. of Utah, Salt Lake City, Utah. 


UNSCHEDULED SYMPOSIA 


Correspondence on proposed papers is in 
vited. Address communications to the Pro- 
gram Chairman listed with each symposium 
below 


@ Centrifugation: James O. Maloney, Dept. 
of Chem. Eng., U. of Kansas, Lawrence, 
Kans. The theory and quantitative aspects of 
centrifugation 


@ Size Reduction: Edgar L. Piret, Chem. Eng 
Dept., U. of Minnesota, Minneapolis 14, Minn. 


@ Filtration & Centrifugation: Horace Hinds, 
Jr., Corn Products Refining Co., Box 345, 
Argo, Ill 

@ Chemical Engineering Process Dynamics as 
They Affect Automatic Control: David M. 
Boyd, 315 Ridge Ave., Clarendon Hills, Ill. 

@ Ethylene Manufacture: Hermann C. Schutt, 
201 Devonshire St., Boston 10, Mass. 

@ Dry Classification of Solids: D. W. Oakley, 
Metal & Thermit Corp., Carteret, N. J. 

@ Saline Water Conversion: W. |. Badger, 309 
So. State Street, Ann Arbor, Michigan. 


@ Statistics in Chemical Engineering: John C 
Whitwell, Princeton University, Princeton, N. J 


@ Education of Chemical Engineers: F. M 
Tiller, Dean of Eng., University of Houston, 
Cullen Bivd., Houston 4, Texas 


@ New Chemical Engineering Construction 
Techniques S. A. Guerrieri, The Lummus Co., 
385 Madison Ave., N. Y. 17 


@ Mineral Process Engineering and Mineral 
Economics: |. A. Roe, International Minerals 
& Chemical Corp., 20 North Wacker Drive, 
Chicago 6, Ill 


@ Foams and Froths: J. |. York, Ramo-Wool 
dridge Corp., 8820 Bellanca Ave, Los 
Angeles, Calif. 


@ The Threatened Imbalance Between Chlor- 
ine and Alkali in American Chemical Industry: 
Zola G. Deutsch, Deutsch & Loonam, 70 E 
45th St., New York City 17 


@ Shock Waves in Process Equipment: Chair 
man to be named 


@ Scale-Up Philosophy in the Chemical indus- 


try: Chairman to be named 


@ Start-Up of New Chemical Plants: Chair 


man to be named 


@ Computers in Optimum Design of Process 
Equipment: Chen-Jung Huang, Dept. of Chem 
Eng., Univ. of Houston, Cullen Bivd., Houston 
4, Texas 


LOCAL SECTION MEETINGS 


TWIN 
January 3! 1957 Hotel Nicollet, 
Minneapolis Minn 


(Continued on page BO) 


...C-R CHILL-VACTOR UNITS 


Chemical and food processors are discovering that during 
the summer it is possible to use excess winter steam capacity 
for extremely economical water chilling, using a Croll- 
Reynolds steam-jet CHILL-VACTOR system. 

And CHILL-VACTOR systems are economical the year 
‘round ... no moving parts (except for a water circulating 
pump) ...no lubrication... and extremely low maintenance 
cost. Low pressure or waste steam can olten be used reducing 
operating expenses considerably. 

Let a Croll-Reynolds Engineer show you the many other 
advantages of these efhcient CHILL-VACTOR units. Write, 


wire or phone... 
CROLL. 
REYNOLDS 


Croll-Reynolds 00, ING. 
CHILL-VACTORS STEAM-JET EVACTORS AQUA-VACTORS 


Main Office: Westfield, New Jersey 
New York Office: 17 John Street, New York 38. N. ¥ 
FUME SCRUBBERS + SPECIAL JET APPARATUS 
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6FOR 


CENTER FOR HIGH PURITY FUSED QUARTZ 


AMERSIL is the primary source for fused 

quartz and silica of the highest possible 
purity. Our fabricated laboratory and production equip- 
ment is used in industry whenever such critical purity is 
required. 

Standard apparatus, crucibles, trays, cylindrical con- 
tainers in a complete range of sizes and tubing (up to 
25° diam.) are available for early delivery. Amersil 

* ROTOSIL engineers provide an outstanding service to assist in de- 
* OPTOSIL veloping special equipment to individual requirements. 
* HOMOSIL Your inquiry will receive prompt attention. 


* ULTRASIL 


AMERSIL 


COMPANY, INC. 


6865 RAMSEY AVE., HILLSIDE 5, NEW JERSEY 


{ NGM LMA PAT 


DURA PLASTIC ; DURA PLASTIC 
STYLE 666F STYLE 66F 
Die-Molded Rings Spiral 


TEFLON PACKING 


Durametallic’'s answer to sealing peratures. Particularly suitable for 
corrosive fluids—DURA PLASTIC packing rods, shafts and stems on 
TEFLON PACKING. It provides long processing equipment handling hot 
uninterrupted sealing on all liquids caustics, acids, alkalies or organic sol 
except molten alkali metals and some vents from -90°F. to 450°F. Supplied 
flourine compounds in the higher tem in die-molded ring or spiral form. 


WRITE FOR DURA PLASTIC TEFLON PACKING BULLETIN 461 CEP 


SEAL 


DURAMETALLIC CORPORATION 


KALAMAZOO MICHIGAN 
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FUTURE MEETINGS 


(Continued from page 79) 


@ TWIN CITIES, ON= DAY MEETING 
January 31, 1957 
Morning — 
Session No. 1: Chemical Marketing 
in the Upper Midwest 
The Role of Research in the De 
velopment of Chemical Markets 
The Role of Advertising in the De- 
velopment of Chemical Markets 
The Organization of the Archer 
Daniels-Midland Development De- 
partment 
The Relation of Market Research to 
Chemical Marketing 


Where Chemicals Are Used in the 
North Central U. 


Session No. 2 

Applied Chemical Engineering in the 
Paper Industry 

Permeability and Absorption Studies 
of Epoxy Films 

Mechanical Seals for the Chemical 
Industry 


The Rural Cooperative Power Asso 
ciation Reactor 


Afternoon— 

Session No. 3: Automation in the 
Chemical Industry. 

The Nature of Digital Computers 

Digital Techniques in Chemical Proc 
essing 

Automation in Process Control 

Process Control in the Refining and 
Bleaching of Soybean Oil and 
Lecithin 

Session No. 4: What | Do in My Job 
as a Chemical Engineer 


Contact W. J. Manske, co-chairman of 
publicity committee, Minnesota Mining 
and Manufacturing Co., 900 Fauquier 
Ave., St. Paul 6, Minn 


AUTHOR INFORMATION 
Submitting Papers 


Procedure to be followed is, in brief 

1—Obtain four copies of “Proposal to pre- 
sent a paper before the A.I.Ch.E.,” plus one 
copy of “Guide to Authors” from Secretary, 
A..Ch.E., 25 West 45th New York 36, 
N.Y 

2—Send one copy of completed form te 
Technical Program Chairman for meeting se 
lected from above list 

3—Send another copy to Mr. E. R. Smoley, 
The Lummus Co., 385 Madison Ave., New York 
17, N. Y. (Asst. Program Comm. chairman) 

4—Send third copy to Editor, Chemical 
Engineering Progress, 25 West 45th St., New 
York 36, N. Y. Paper will automatically be 
considered for possible publication in A.I.Ch.E 
Journal 

5—If desired to present paper in a selected 
symposium, send fourth copy to chairman of 
the symposium 

6—Prepare five copies of manuscript. Send 
one copy each to Symposium chairman, Tech 
nical Prograrn chairman, or both copies to 
former if no symposium is involved. Other 
three copies should be sent to Editor, C.E.P 
Presentation at meeting offers no guarantee 
of acceptance for publication 


— 

packing for chemicals 
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| 
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VEGETABLE OILS ACID PLATING SOLUTIONS BLEACHING CLAY SEPARATION JET FUEL 
(PF Dry Cake Discharge Filter) (PF “Speed Sivice”’ Filter) (PF Batch Filter) (PF Cartridge Filters) 


ALKYLATION PROCESS (PF Batch Filter) FATTY ACID OPERATION (PF Horizontal Filter! HF GAS PROCESS AEC (PF Carbon Tube Filters! 


Have you checked the PF story yet? 


It’s a revealing record that holds new 


profit possibilities for you . . . especially 
if your filtration needs call for more 
than a “run-of-the-mill” answer. 


Process Filters, Inc. specializes in meeting out-of-the-ordinary 
requirements. Approaching different problems differently 

this young, fast-growing concern has come up with dozens of 
innovations in the past few years to simplify operation 
shorten downtime and boost production 


It has developed a line of pressure leaf filters and accessories 
that can be adapted to an extremely diverse range of 
process conditions, Exclusive PF Features include Rapid-Opening 
Covers, Quick-Change Cloth and Paper Bags, Automatic Leaf 
Shut-Off and Batch Recovery Leaves that provide twice 
the normal filtering area to name but a few 


Unfolding new profit possibilities for you, the PF story is 
backed by a long string of successful installations. It's an 
impressive record that you're invited to hear in detail 

To obtain a realistic, thought-out answer to your filtration 
requirements, ask to have a PF representative contact you 

For an immediate look at various types of Process Pressure 
Leaf Filters, write for illustrated Bulletins today 


PROCESS FILTERS, INC. (A subsidiary of BOWSER, Inc } 


1807 Elmwood Ave. Buffalo 7. N Y 
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You can do something about reducing maintenance 
costs by calling in Graver! Costly peak maintenance 
labor burdens are definitely reduced when you use the 
Graver Maintenance Plan for routine and/or peak 
maintenance manpower requirements. Simple “key 
men” contracts or giant renovation projects requiring 
hundreds of men are handled expertly and efficiently. 

Economy-minded management is paying particular 
attention to the contracting of maintenance work be- 
cause of the readily apparent savings. 

May we show you, without obligation, why a Graver 
Maintenance Plan will reduce your maintenance costs? 
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RAVER 


® 


GRAVER 
CONSTRUCTION 
co., INC. 


Constructors for Industry 
424 Madison Avenue, New York 17, New York 
Edge Moor, Delaware; Houston, Texas 
Joliet and Chicago, Illino’s 
o subsidiory of 
GRAVER TANK & MFG. (0. NC. 


Planning your March, '57 
raining for the fulure... 


The month of March will offer unusual opportunities for chemical engineers 
to take part in A.I.Ch.E.-sponsored seminars, paper presentations, and equip 
ment exhibitions on subjects of pertinence to the future of the chemical 
process industries, as well as to the profession. Registration and reservation 
cards and program information will be mailed soon to members from the 
executive secretary's office, or may be had by checking the special boxes 
on the Data Service post cards on page 65 


March 3-6 


A. J. Ch. E. Spring Management Conference... 


|" the chemical and related mdu of chemical engineers some ot the 

tries, major project ire otter best opmion as to what the and 

decided on a basis of two or three their company associat can expect 

vears to design and get on stream, mm futures in labor, raw material 

plus seven or eight years before products, and processes imterpreted 

obsole scence of or the vecial case of the chemical } 
take its toll This pes to industry vidition LABOR FUTURES 


around ten years that management pecial training in group dynamin MATERIALS FUTURES | 
must think ahead m order to be practical use of computers in chem 
rr GROUP DYNAMICS | 


reasonably certain that their projects ical company control, and a diseu 

will pay on The purpose of the ion of the effect licensing ts having COMPUTERS | 
\.LCh.E. Spring Management Con on practice, will take place. For ce 

ference 1s to bring to the attenttor tails of the program, turn to page 84 LICENSING | 


March 11-15 


2nd Nuclear Congress & A. I. Ch. E.'s Atomic 


hemical engineers have, in con program compreher « enough to NUCLEAR FUEL 

nection with nuclear projects, enable each chemical enpineet to 
developed i considerable amount « plan a selection of subjects to fit hi PREPARATION | 
processing and operations informa particular needs Phe Exposition REPROCESSING 


tion which is translatable into non will offer an outstandi tue 
Wil an ou mding Opportun 


nuclear applications. Likewise, a ity to actually see the newer special CONTAINMENT [ | 


great deal of experience has been 


ized equipment requires 


il engineering operation in ( vill pre ‘ thy cle NUCLEAR PROCESSING 
t! ‘ i 7 tailed onyre proyral floor plas 
the presence radiation ne J HAZARDS [ 


and classified listing 


reactions, or physically affecting ma CEP will then prepublish selecte INSURANCE 
terials of construction. Recent de Congre mapers to promote stu 
pal MARKETS [ 


classification is making available at preliminat to attendance lor fina 


the 2nd Congress an imtormative program ce scription turn to page LEGISLATION 


compounded in the carrying on of 
month 


tating special precaution nducing 
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f your destiny im the affairs of man 
i agement can benefit from new ideas, 
new factual information on trends 
affecting the proce industries for the 
next 10 years, better make plans with 
the wile right now to be at the Green 
brier March 3-6 for A.LCh.E.'s Spring 
Management Conference 

Hlere are the convinemg arguments 
that should clinch your plans: Projee 
tions will be made by outstanding ex 
perts on changes resulting from rising 
hortages of labor, effects of shifting 
wivantage and availabilitu ol raw 
materials, and changing markets and 
marketing methods for processed ma 
terial The rising awaren that 
yroups or teams don't usually function 
with maximum creativity is behind a 
ession that will provide training in 
ome of the latest techniques im prac 
tical group dynamics, Modern account 
ing practices using computer which 
in effect rate the profitability of proc 
essing venture will be deseribed 


with particular emphasis on the factors 


THE MEETING PROGRAM 
oe SUNDAY, MARCH 3 se 


THE IMPACT OF LICENSING ON CHEMICAL 
ENGINEERING—A PANEL DISCUSSION, | | 
Carron, Director, Employee Training and De- 
velopment, Ethyl Corp., Detroit, Mich., pre 
siding 

Members of the pane! will each speak 
briefly on one aspect of the subject before 
the meeting is opened to informal discussion 

W. W. Hodge, Mellon Institute-—-Legislative 
and entorcement trends in engineering regis 
tration 

6. B. Kwist, Fluor Corp.-ticensing as it 
affects the practice of engineering by corpo 
rations 

E. Neill, Dow Chemical-Licensing as it 
affects professional development and morals 
im an engineering department 

G G Brown, Univ. of Michigan Licensing 
os it affects consulting practice; responsibili 


ties of educators in the licensing movement 


which are capable of having pro 


nounced effects on how good the re- 
sults look. Finally (but first on the 
program) the effect of professional 
registration on the practice of chemi 
cal engineering by individuals and 
corporations will be aired by a panel. 


Fabulous Greenbrier 


Modern management-man’s retreat 
from the subjective nerve-jangling of 
daily routine, the Greenbrier is idyll 
ally located, equipped for bringing to 
gether people who can exchange ideas, 
relax in both creative thinking and 
play. As taken over by the Central 
Virginia Section for the chemical engi- 
neers, the Greenbrier will represent a 
union of forces: retention of the lux 
urious customs (sports clothes by day, 
many wear black tie & cocktail dresses 
by night), plus the friendly informality 
ind good-natured banter of chemical 
enginect wherever whenever, they 


yet toyvether 


A.I.Ch.E.'4 


Whet Motivated These Sessions 


LABOR 


There is serious doubt that supply 
can keep up with the tremendous rate 
of expansion of the process industries. 
Costs are expected to rise—but how 
much, and what effect will this have 
on prospects ot profitability’ Automa 
tion will provide a partial answer, but 
with problems. How management, 
government, umons look upon these 
problems will be tied together in this 
one session. 

Vital to any projection of labor is 
the matter of who is doing the fore 
casting trown, of M.I.T.’s Sloan 
School of Industrial Management 
(presiding) has been close to the 
National Industrial Conference Board 
fact-gathering activities. Forrest Kirk 
patrick, now in top management in 
steel, has long been a professor, gov- 
ernment advisor, and arbitrator. One 
of the nation’s top professional women, 
Aryness Wickens is deputy commis 


MONDAY, MARCH 4 


COMPUTERS IN CHEMICAL COMPANY CON- 
TROL, W. M. Carlson, DuPont, Newark, Del., 
presiding 

While attention has been paid to the use 
of computers in chemical engineering tech- 
nology, little has been said on the use of 
computers in managing chemical businesses 


This symposium will do just that—review the 
accounting and management methods being 
developed with the aid of modern computers 


‘Integrated Data Processing—The Fundamental 
input Medium for Computer Applications, 
W. A. Crichly, controller, Diamond Alkali, 
Cleveland, O 

Details of techniques and equipment util 
ized in the preparation of problems for and 
their solutions in the Diamond Alkali inte 
grated data processing system 


Prerequisites for Computer Applications, H. A 
SPECIAL NOTE —— —— Hashbarger and N. L. Sample, Production and 
big symposium on Control, Organic Chem. Div., Monsanto, 
Lovis, Mo 
ment Relations of the Future See text Monsanto's experience with the IBM 702 
following EDPM since its nstallatior . Feb 1955 
Present and projected use * + nachine in 
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management control and accounting. Ad- 
vantages and beneficial results which have 
been achieved, difficulties encountered, and 
the preparations necessary for translating 
existing company control techniques onto 
computer programs 


Computer Applications to Management Cost 
Accounting, Hershey and C. R. Schwartz, 
Gen. Manager and Control! Manager, Poly 
chemicals Dept., Du Pont, Wilmington, Del 
An accounting technique known as “cost 
roll up” and related information provides a 
satisfactory basis for achieving management's 
three major control objectives: 1) prompt 
data; 2) data giving an overall look at the 
unit under management's direction; 3) com 
parison of the data to predetermined goals 
to provide a sound basis for corrective action 
Cost roll up procedures require rapid han 
diing of masses of accounting data and this 
makes the use of a computer desirable 


Present and Prospective Use of Computers in 
Management Control, &. H. Gregory, Sloan 
School of Industrial Management, MIT, Can 
bridge, Mass 


Computers are now sea primarily for 


after-the-fact processing, suct payr 


can” 
in 
a 


By J. Grossman and C. L. Dorsey, Jr. | Du Pont, Waynesboro, Vo 


Spring Management Conference at 


sioner of the Bureau of Labor Statis- 
tics, 1s a specialist in economics (went 
through depression) and labor statis 
tics, has advised Congress, highest in- 
ternational groups. Jack Knight, who 
started his career in the refining in- 
dustry, is one of organized labor's. out- 
standing spokesmen 


RAW MATERIALS, PRODUCTS, PROCESSES 


Here are a few highlights: biologi- 
cals by tissue culture techniques (a la 
Salk vaccine), new materials to war on 
viruses (which means new production 
problems and methods for chemical 
engineers ). now a $1 billion 
market, predicted to double by 1961, 
what about the big four raw materials 
(ethylene, vinyl chloride, butadiene, 
styrene) by 1965? For coal chemicals, 


Plastics 


perhaps new sources, new methods- 
coal cannot keep pace with demand 


ganics, a dimimshing role tor agricul 
tural raw materials and coal, increas- 
ing load for petroleum, changes in 
processes may be in offing 

Design engineers are trending to 
higher and lower pressures and tem 
peratures, new construction materials, 
new energy sources 

Marketers are becoming aware that 
only extreme mobility will keep one’s 
firm up with through 
these next 10 years 


To be ahead in 1965 will require a 


competition 


now is the time to pre 
the 


give 


lot of changes 
pare. The Futures in 
Industry will 
know-how 


Chemical 


symposia you the 


TEAMWORK 


Build a top-flight team of engineer 


executives scientists get no crea 
tivity, no real cooperation. Have a pro 


perly oriented team, get good result 


FOR YOUR WALLET 
A..Ch.E. National Meeting 
White Suiphur Springs, W. Va 
Greenbrier Hotel, March 346, 1957 

First Session: 9:15 AM. Monday 
Last Session; 2:00 PM. Wednesday 
Banquet: 7:00 P.M. Tuesday 
American Plan Rates: $40, twin 
room and beth for two; $28 
room for one; $22 for single 


bed 
same 


excellent 
together 


into 
not 
Human 


to get idea use pro 


duction team working 
What's 
not been taken 
do it 


in Screntist 


wrong ¢ factors have 


into account. to 
group techniques 
Engine ers and Manage 


\ Problem in 


answers 


ment Decisions Team 


work symposium 


PLANNING & MANAGEMENT'S 
USE OF COMPUTERS 


Accounting department produces 


evaluation of engineering project 


Taxes, depreciation, capital vs. ex 
pense allocations—all iffect profit 
ability of an engineering project 
From process design economn to 


document before board of directors for 


middiemen influence 


final decisions 
the engineering project picture Is the 
chemical engineer aware of all these 


industrial 


Are 


management 


lactor you aware ot 


control procedure ot 


methods used, calculating 


Inorganics resurge rare earths, Management announces better plan compute 

metals, high-energy fuels, and a lot result resistance. Creative-thinking methods ? 

of other new developments. For or- engineers and executives—no chance (Continued on page 101) 
ventory, customer biling, statistical and cost will develop into an effective team. Such 


analysis, etc. At some future time a wholly- 
integrated or comprehensive approach to 
data processing and management information 
may be developed. Probable consequences 
will be: fewer reports with a higher informe 
tion content, selection of a course of action 
from simulated results of various operating 
rules, further improvement of decision-making 
rules, and analysis of the whole system itself 


SCIENTISTS, ENGINEERS AND MANAGEMENT 
DECISIONS—A PROBLEM IN TEAMWORK, 
G. D. Creelman, Creelman Associates, Cleve 
land, O., presiding 

Teams may lose much effectiveness because 
of frustration involved in trying to reconcile 
divergent viewpoints; valuable conclusions 
reached by the team may never affect man- 
agerial practice because of human resistance 
to new ways discuss 
the nature and origins of such problems and 


This symposium will 
suggest solutions 


The Nature of Teamwork in Decision-Making, 
R. W. Wallen, Creelman Associates, Cleve- 
land, O 

Assembling @ group of people and giving 
them a problem does not insure that they 


groups may be helped to be more effective 
through training in the development of ade 
quate data and the recognition and handling 
of emotional forces so as to bring about 4 
highly creative outcome 


Translating Decisions into Action, — W. Burr, 


Manager, Personne! Development, Monsanto 
St. Louis, Mo 
To insure the acceptance of changes re 


sulting from management decisions, we must 
recognize and deal with the forc 
people resist changes 
possible loss 
tunity for advancement 
new way well, resentment of being 
lated,” etc To deal 
the use of methods 
formulation, logical presentation, and 
sessions ere necessary 


es that make 
reasonable such as 


of prestige, decreased oppor 
fear of handling the 
“manipy 
these 


with resistances 


including participation 


“gripe 


Teamwork in Production, © © Van der Wal 


Director of Manufacturing, Ansul Chemical 
Co., Marinette, Wis 
The epplication of some of the known 


psychological principles to the problem of 


(Continued on page 86) 
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For further information on this meeting, 
check the Dota 
Service Post Card, page 65 


request box on the 


Covington Plant of Industrial Rayon Corp. is 
one of two plant trips planned for Monday and 
Tuesdey. Other plant is the sulfite paper plant 
of West Virginia Pulp and Paper Co 


ABBE’S 


ROTA-CONE 
VACUUM 
DRYER 


Brings important advances 
to Batch Drying of a multitude 
of industrial products 


COMPLETELY JACKETED & INSULATED 
economy of high thermal effi- 
ciency. 
safety of low temperature. 
—even heating & drying. 


VACUUM DRYING 


Volatile solvents are condensed 
& recovered. 

noxious vapors are easily con- 
trolled. 


UNIQUE TUMBLING ACTION 


no layering or caking. 
even drying of all particles. 


COMPLETELY SEALED 


Dustless, odorless, clean opera- 
tion. 


SMOOTH, CLEAR INTERIOR 


No internal agitators to abrade 
or fracture delicate material 
particles. 

quickly cleaned for material 
change-over. 


You'll find the new Rota-Cone the most profitable machine to 
use in many batch-drying operations 

PLUS FEATURE: -is Rota-Cone’s ability to dry safely many 
materials previously considered too delicate for production drying 

The Rota-Cone is available in sizes ranging from 1 to 325 cu. ft 
operating capacity. 


Write for Folder “C,” containing specifications. 


PAUL O. 


271 Center Avenue Little Falls, New Jersey 
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Fishing, just one of the Greenbrier’s sports. 


(Continued from page 85) 


managing a medium-sized company (550). The 
basic management philosophy, termed “par- 
ticipative” management, will be presented, 
and the whole management program will! be 
related in such a way as to illustrate how 
social science research findings in “techniques 
that produce teamwork” are used in everyday, 
on-the-job relationships. An example prob 
lem illustrates differences in “readiness” of 
people, dangers, effect of training 


Keeping Centers of Creativity Alive in @ Large 
Organization, O. A. Ohmann; Standard Oil 
Co. (Ohio), Cleveland, O 

Increases in productivity will continue to 
depend principally on combinations of crea 
tive innovation and enterprise. Rigidities of 
large business organizations can be the 
natural enemies of creativity. We must now 
re-examine and redefine the function of the 
administrator not only in terms of executing 
an idea, but in terms of providing the struc- 
ture and climate within which the innovators 
in both technology and market action can be 
brought closer together again 


Panel Discussion, E. W. Burr, G. D. Creelman 
O. A. Ohmann, R. W. Wallen, C. C. Van der 
Wall, F. J. Curtis, president, Monsanto, St 
Louis, Mo 


TUESDAY, MARCH 5 


FUTURE LABOR TRENDS IN THE CHEMICAL 
INDUSTRY, E. R. Smoley, vice president, The 
Lummus Co., Chmn.; D. V. Brown, Sloan School 
of Industrial Management, MIT, presiding 


Changes in the labor picture over the next 
ten years. The speakers will cover such sub 
jects as fringe benefits, changes in govern 
ment policies, changes in wages, total em 
ployment, union membership, and the form 


of union contracts 


Business Views The Future, Fo H. Kirkpatrick 
asst. to the president, Wheeling Steel Corp 
Wheeling, W. Va 


Government Views The Future, A. J. Wickens 
Deputy Asst. Sec. for Employment and Man 
power, U. S. Dept. of Labor, Washington 
D.C 

Labor Views The Future, O. A. Knight, presi 
dent, Oil, Chemical and Atomic International 


Union, AFL-CIO, Denver, Colo 


WEDNESDAY, MARCH 6 © 


FUTURES IN THE CHEMICAL INDUSTRY—1I, 
R. E. Chaddock, Hercules Powder Co., Wash 
ington, Del., presiding 

In this symposium the future status of cer- 


(Continued on page 88) 


WHITE SULPHUR PROGRAM 
| AUL 0. i 
i 
j 
| 
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AN ENGINEERED ANSWER FOR YOU 


In substance, and in nearly every 
instance, that's the question that's put 
to Ross. 

It can apply to chemical processing, 
petroleum refining, power generation or 
nuclear energy... wherever specialized 
heat exchangers are indicated, 

It may call for a highly complex 
design, high temperature or 
high pressure construction, special 
materials...a single unit or 
dozens of identical onea. 

The point is that whatever the 
requirements, Ross will present you 
with a thoroughly considered, 
engineered answer. No one is more 
qualified to give it. No one is 
hetter equipped to deliver the finished 
product, 

When you come to Rossa for the 
engines ring solution, of this you can he 
certain: your questions or those of 
your consultants will be answered with 
well qualified ‘‘reasons why,’’ based 
upon vast erpervence in the specially 
engineered shell and tube heat 
exchanger field. Your inquiry will 
hring a nearby Ross representative 
promptly to your desk, 

Ross Heat Division of 
American-Standard, Buffalo 5, N.Y. 
In Canada: American-Standard 
Products (Canada) Limited, 

Toronto 5, Ont. 
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NS 
| what heat transfer characteristics are needed here...and why ? 
| 
{ 
f 


PUMPS 


Lawrence vertical jacketed pumps are designed 
to pump liquids such as sulphur, phthalic anhydride, 
resins, waxes, etc., which tend to solidify or become 
viscous at low temperatures. The heating medium can be 
steam, dowtherm, etc. 

The pump is jacketed throughout, i.e. — the pump 
casing, pipe column, discharge pipe and packing box. 
All heating spaces are vented and self-draining. 

For submerged operation, these pumps are 
frequently made with only the pipe column, discharge 
pipe and packing box jacketed; the pump itself, not 
being jacketed. 

If you have to pump liquids 
which must be maintained above a 
certain temperature to prevent solidi- 
fication, write us the pertinent details. 
No obligation. 


Write for Bulletin 203-7. 
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LAWRENCE PUMPS INC. 


371 Market Street, Lawrence, Mass. 


Scene from Tuesday night's production of the 
Broadway hit The Rainmaker. 


(Continued from page 86) 


tain segments of the chemical industry and 
related areas will be discussed from a 1965 
viewpoint. These include new products, new 
processes, new markets, and the growth of 
the industry. 


The Future for Drugs and Biochemicals, A. J 
Greene, Administrative vice president, Chas. 
Pfizer & Co. 


The Future for Plastics, Roger Williams, Jr., 
Roger Williams Technical and Economic Ser- 
vices, Inc., N. Y. 


The Future for Coal Chemicals, J. Pursglove, 
vice president, Pittsburgh Consolidation Coal 
Co., Pittsburgh, Pa. 


The Future for Synthetic Fibers, F. J. Soday, 
vice president, Chemstrand Corp 


FUTURES IN THE CHEMICAL INDUSTRY—II, 
G. Rieger, Diamond Alkali Co., Cleveland, O., 


presiding 


Changes in the Inorganic Chemical Industry 
and its Raw Materials, |. H. Munro, vice 
president, Solvay Process Division (Allied), 
New York, N. Y. 

The future role of large-volume, established 
inorganics, the employment of rare earths and 
metals in new developments, the emergence 
of the heavy metal inorganics as potential 
sources of energy, are discussed among other 
important future developments 


The Future for Raw Materials for Organic 
Chemicals, R. |. Kittle, manager, Manufactur- 
ing Operations, Shell Chemical Corp., New 
York, N. Y. 

A look into the future of the three basic 
sources of raw materials for organic chem 
icals: 1) agricultural products (expected to 
diminish); 2) coel (not likely to keep up with 
demand); and 3 petroleum (adequate) 


Tomorrow's Chemical Processing, M. J. P 
Bogart, The Lummus Co., New York, N. Y. 

A discussion of the technological, economic, 
and social motive forces important to the 
evolution of chemical process and product as 
exemplified by: 1) improvements in present 
techniques; 2) new construction materials; 
3) new raw materials; 4) new tools; 5) gov 
ernment influence; 6) energy sources; 7) eco 
nomic factors 


The Changing Picture in Chemical Selling, 
A. P. Felton, vice president, Bruce Payne and 
Associates, Inc., Westport, Conn 

Dynamic changes in our economy have 
produced equally dynamic changes in chem 
ical selling. Some of the trends that will 
demand attention by 1965 are: different prod- 
ucts, specification buying, changing markets, 
bulk purchasing, diversification, etc. Security 
will lie only in mobility 


WHITE SULPHUR PROGRAM 
Lowrence Vertical - ‘Se, 
| 
| 
| | 
| 
| © 


4 


Some layouts present a multiplicity of engineering, purchasing, ware- 
housing and financing problems. Conceivably, (1) Return bends 
have to be designed for a perfect fit on their heater tubes, 

(2) Both wbing and fittings must meet the same exacting 
customer standards, (3) Simultaneous delivery must be 
made to guarantee erection schedules, and (4) Money 
tied up in material in process at any one time must 

be kes: to a minimum. 

In such a situation, it’s best to depend upon Mr. Tubes 
for coordinated delivery of perfectly matched tubing 
and fittings. 


Think of your own requirements in terms of the right 
tube for the job, tubing (or alloy pipe) and welding 
fittings and forged steel flanges as components of an 
integrated system—and you'll make B&W's Mr. Tubes 
a member of your team. The Babcock & Wilcox Com- 
pany, Tubular Products Division, Beaver Falls, Pa. 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges in carbon, alloy and stainless steels 
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General description of the program 
for the Congress and Exposition on 
page 41. The next (February) issu 
of CEP will carry the complete, de- 
tailed program with list of Exposition 
exhibitors and floor plan; will also 
contain selected papers pre-published 
in advance of the meeting for the 
convenience of those attending. 


AEC CHAIRMAN STRAUSS OFFERS AID-‘The 1957 EJC Nuclear Congress in Philadelphia next 
March may of course rely on the AEC for every available aid,’ said Mr. Strauss during a recent 


meeting with Congress officials 


tion Branch, AEC; T 


A. Marshall, ASME, manager of Congress; J. V 


Shown (|. to r.) are: E. J. Brunenkant, chief, Industrial Informo 


Friel, director of the 


Exposition, which is part of Congress; Admiral Strauss; Morse Sclisbury, AEC information director; 
A.1.Ch.£. executive secretary Van Antwerpen, representing sponsoring societies; and H. F. Grebe, 


exhibits manager. 


NUCLEAR CONGRESS & EXPOSITION 


Philadelphia, March 11-15 


The following communications haz 
recewed, up to time of 
from Fuel C yeli 
who at the ineatation of CEP 
explanations of thew 
program, In the next 
CLP expects to carry the still 


heen 


press 


gomg to 
Sessions chat 


are supplying 
portions of the 


received communications 


A.1.Ch.E. Fuel Cycle Pro- 
gram, Session I: Uranium 
and Thorium Production 


jy Cuthbert, 


National Lead of Ohio 


The 


thorium 


production of uranium 


metals and their compounds 


is basic to any consideration of the 


fuel cycle and to our entire nuclear 


energy program, whether for military 
or peacetime applications It is the 
purpose of thi Session to elaborate 
on some ot the a pects ot this produ 
tion of nuclear fuels 


\s in 


methods used to mine and concentrate 


most metal imdustries, the 


the ores vary depend nt upon the loca 
tion of deposit, type of mineralization, 
soctated gangue, and per cent ot 
tech 


achieved 


and a 
the metal present. Considerable 


nological progress has been 


in uranium concentrate production 
ion-exchange and 
Che first 


in this Session describes an ex 


leading to modern 
solvent extraction processes 
paper 
ample of some of the unusual ap 
proaches in pilot plant work to develop 
a process tor concentrating western 
United States 


The present uranium feed materials 


ores 


chain provides for receipt of ores and 


concentrates. extraction of the uranium 
as uranyl nitrate, production of ura 


nium dioxide and hydrofluorination of 
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the dioxide to produce uranium tetra 
fluoric Thi 
produce metal or provide a 


material can be used to 
feed tor 
the yaseous diffusion chain to provide 


uranium of desired isotopic enrich 


ment. Paper number two deseribes a 


process of refining uranium concen 


trates by solvent extraction 


The recovery and utilization of all 


uranium serap values is extremely im 
portant trom both economic and health 


points of view Iwo examples of re 


covery operations are presented in 


papers three and four which coneern 


themselves with recovery of uranium 


craps from the gaseous diffusion op 


resulting 
tetra 


eration and trom a residue 


from the reduction of uranium 


fluoride to metal operation 
has lagged im 


Interest im thorium 


contrast to uranium, owing to many 


reasons However much research and 


cle velopment has been conducted lead 
ing to pilot plant or semi-works proc 


esses for the production of thorium 


Paper number five presents an excel 


lent summarization of present day 


technology 


A.1.Ch.E. Fuel Cycle Pro- 
gram, Session 2: Fuel Cycle 
Interrelationships 


By B. Gunyou, litre 


differs 
such as 
Probably the 
from both a 


Nuclear fuel from 


conventional 


reactor 
fuels coal, ga 
and oil, in several ways 
these, 


most important ot 


technical and economic viewpoint, are 
(a) its extremely high energy poten 
tial per unit weight, (b) a high degree 
of purity required for efficient use, and 
the 


in all directions by its 


thrown out 
These 


com 


(c) intense radiation 
ashes 


characteristics result in a more 


53, No. 1) 


than is enjoyed by the 


fuel ind 


ple ‘ fuel cve le 


more conventional must be 


taken 


the applic ation oft 


into account when considering 


nuclear fuels fo 
generation of usetul energy 


a conventional 


nuclear fuel cycle begins with 


pattern of recovery ot 
uranium from mineral deposit It ha 


to located duy out ind ited! 


from the unwanted trash 
eryv oft such depo ifs 1 not new ind 


tab 


unique; even the recovery ot 


oxide and uranium salts was ¢ 


lished on a limited scale long before 


tence of O-clearanes aml 


the 
\EC-277 


ery and isolation of the 


forms. It is after the reco, 
fuel constituent 
that the fertile imagination of man he 
gins to complicate the fuel-cycle pu 
ture. 
Just 


have 


looking at the that 


built ire 


reactors 
been definitely 
array ol 


Phe 


fuel cycle begin to tan 


planned, there is a formidable 
combinations and 
ot the 
a first-year physi 
reaction We 
fuel in the form of metal 
and salts. We 
depleted 
18%, 2.7¢ 


permutation 


branche 
out like 


a hain 


model on 
uraniun 
alloy 

have enrichments of all 
natural, 1.1% 
10%. 


conhgura 


have 


oxide 


dlegrees 
1.4%, 2.9% 
The 


tions of fabricated shapes are 


and over 90°C 
limited 
imaginations of the ce 


poe ketbooks of 


ire metal luy rod 


only by the 
and the 
There 


sheets 


inet then 


Sponsors 


pi plates foil, and no shape 


whatever (in aqueous of hquid metal 


solution ) There are metallic alloys 
amd dispersions with zirconium, alumi 
there 


plasti 


num, steel, copper, and niobium 
and 


the whole 


ire cermets ceramics 


Then, on top ot all this con 
glomeration is wrapped up in a clad 
ding of steel, aluminum, zirconium, sili- 


(Continued on page 92) 
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“And I say it has to be 
an ALDRICH PUMP!” 


Corrosion, abrasion, high viscosity, high pressures .. . over- 


coming these problems has given Aldrich the reputation for 
building pumps that do the “impossible’’. The tougher the job 
... the more important it becomes to take advantage of our 


wide experience in building pumps for the chemical industry. 


On the less critical jobs, too . . . it makes sense to call Aldrich. 
The simplicity of the Aldrich Direct Flow design, with fluid-end 
sectionalization, offers substantial economies in both operation 
and maintenance. Fluid-end designs are available in aluminum 


bronze, stainless steel, Hastelloy and titanium. 


A copy of our new condensed catalog showing the line of Aldrich 
Pumps, is yours for the asking. Write today for Data Sheet 100. 
The Aldrich Pump Company, 20Gordon Street, Allentown, Pa. 


rich Direct Flow Pumps are espe 
ally well suited to chemical service 
The complete Aldrich line includes 
Triples, Quintuples, Septuples and 


Nonuplex Pumps, 25 to 2400 hp 


THE 


PUMP COMPANY 
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RASIVES 
ADHESIVES 
ALUMINUM FLUX 
ANIMAL FEED 
ARTIFICIAL STONE 
ASBESTOS INSULATORS 
ASPHALT PRODUCTS 
ASPHALT TILE 
BATTERY PASTE 
BRAKE LINING 
CARBON PRODUCTS 
CATALYSTS 
CERAMIC TILE 
CHARCOAL BRIQUETTS 
COAL BRIQUETTS 
COSMETICS 
CRUCIBLES 
DETERGENTS 
ENAMEL FRIT 
EXPLOSIVES 
FERTILIZERS 
FOOD PRODUCTS 
GLASS BATCHING 
GLAUBERS SALT 
GRAPHITE 
GREASE 
INSECTICIDES 
LEAD PENCIL STOCK 
NICKEL OXIDE 
PAPER COATINGS 
PHARMACEUTICALS 
PIPE SEALING 

COMPOUNDS 
PLASTER 
PLASTICS 
PORCELAIN 
POTTERY 
POWDERED METALS 
PUTTY 
REFRACTORIES 
ROOFING GRANULES 
RUBBER COMPOUNDS 
SOAP 
SYNTHETIC FUELS 
THERMITE WELDING 
MATERIALS 
TITANIUM DIOXIDE 
TOBACCO 
TRANSITE SCRAP 
RECLAMATION 
WATER TREATMENT 
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IRCONIA 


SIMPSON 
MIX-MULLERS 


Ya to 60 cu. ft. capacity for 


for lab or pilot plant 
Y% to % cu. ft. capacity 


Your National Engineer can help you 
profit from experience gained in hun- 
dreds of successful blending operations 
where the Simpson Mix-Muller is as- 
suring high quality, intimate and con- 
trolled mulling of a wide variety of dry, 
semi-solid and plastic materials. 

Mix-Mullers are available too, in a 
range of batch capacities—from 4 to 
60 cubic ft. and can be furnished for 
heating, cooling or for chemical reac- 
tion while mixing. 

Whether your product is extruded, 
briquetted, pressed, tabletted or 
shipped dry, controlled mix-mulling can 
help you declare a dividend in product 
quality, uniformity and ring up real 
savings in production time and efficient 
use of mix components. Our new bul- 
letin—‘'Mulling for the Chemical Proc- 
ess Industries,”’ tells you more . . . write 
for your free copy today! 


MIX-MULDER 
60 cu. ft. Batch Capacity 


SIMPSON 


MACMULLER® 
‘Division 


NATIONAL 
Engineering 
Company 


652 Machinery Hall Buliding 
Chicago 6, Illinois 


92 @ CHEMICAL ENGINEERING PROGRESS, Janwary 1957 (Vol. 53, No. 1) 


NUCLEAR CONGRESS 


(Continued from page 90) 


con carbide, or any number of alloys, 
and placed in a reactor. Long before 
the fuel is all consumed, it has to be 
removed from the reactor, the valuable 
constituents recovered, and the result- 
ing radioactive effluents safely disposed 
of, and the fuel fabricated for reuse 
The session on Fuel Cycle Interre 
lationships presents the entire fuel 
cycle in its proper perspective to em- 
phasize the interdependence of each 
phase. The session is intended as an 
orientation for the more detailed dis- 
cussions presented in succeeding ses 
sions on specific phases of the fuel 
cycle. The first paper provides a gen 


| eral description of various fuel cycles, 
| emphasizing the need for recycle of 


unburned fissionable material and the 


| problems inherent in this recycle. This 


is followed by a series of three papers, 
reviewing the fuel cycle from the 
standpoint of the reactor designer, the 


| fuel fabricator, and the spent fuel 
| processor. The final presentation of 


the session will deal with mathematical 
relationships that should be helpful in 
consideration of the several phases of 


| nuclear fuel cycles 


As we approach nuclear power gen- 
eration on a competitive basis, the need 
is immediately apparent for closer co- 
operation on all phases of the fuel 
cycle. The recycle phase can no longer 
be neglected. No longer can we be sat 
ishied with just making a safe, work 
able reactor it has to be de- 
signed for ease of fabrication and ease 
of spent fyel handling and recycle. The 
designer, the fabricator, and the re 
processor have to work closely in this 
endeavor or all will suffer the conse 
quences in expense and delay. The 
effectiveness of this cooperation may 
well be the key to attaining economical 
nuclear power and to maintaining the 
United States’ lead in the international 


atomic picture. 


A.L.Ch.E. Fuel Cycle Pro- 
gram, Session 5: Spent Fuel 
Processing—Non-Aqueous 


By S. Lawroski, Argonne 


This session of the Fuel Cycle is 
concerned with spent fuel processing 
by non-aqueous methods. For some 
time now, non-aqueous processes have 
been under intensive study to establish 
their chemical and engineering feasi- 
bilities. One compelling reason for the 
tremendous interest in these methods 
stems from the fact that they offer 
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A NEW POLYETHYLENE TOWER PACKING BASED ON THE PRINCIPLE OF INTERSTITIAL HOLDUP 


Increased Efficiency 


Increased Capacity 
Lighter Weight 
Unbreakable Units 


Tray Column 
Characteristics 


Send for this folder. It contains 
more detailed explanation. 


THE HARSHAW CHEMICAL 
1945 E. 97th Street Cleveland 6, Ohio 
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A Boston 
Meeting Report 


it is difficult, but vital, to find 


.».» a performance yardstick for 


THE CHEMICAL SALES ENGINEER 


Basically, the chemical sales engineer is a chemical engi- 
neer who fits his company’s products to the needs of the 
buyer. Consensus of recent panel: The sales engineer must 
be judged and compensated more as an engineer than os 
a salesman. His work largely precludes quota and com- 
mission arrangements common in many sales operations 
much of his work is creative, done with teams 
intangibles play large part in his effectiveness, making 


contribution hard to measure. 


ow does one tell when chemical 
K ales engineers are doing their job 
well, and on what basi hould they 
he compensated ? 

These and other important que 
tions to that part of the chemical engi 
neering profession engaged in sales 
were debated recently at a panel dis 
cussion * led by New York equipment 
ales executive Jim Costigan, of the 
Sharples centrifuge firm 


Sales Engineer—Not Salesman 


Keynote wa ounded panelist 
Ehrisman, “The sales engineer is more 
than a salesman.’ He cannot be judged 
or compensated in the same manner as 
a salesman, [lis work is often long 
range, he deals in equipment and serv 
ices aS well as chemicals, and there 
are many intangibles in his work 
Heavy equipment man Ford empha 
sized, “the sales engineer cannot be 
adequately remunerated or motivated 
by commission payments on the basi 
of orders obtained.” The intangible 
which cannot be realistically compen 
sated, are in many ways the main part 
of his work. In chemical sales engi 
neering the groundwork and the plan 
ning, the knowledge of engineering 
and the ability to work with the buyer 
as an engineer rather than a salesman 
can reap bigger profits in the long run 


than a sale itsell 


* Chemical Sales Engineering Symposium, 
Boston Annual Meeting of A.I.Ch.E. J. T. Costi- 
gon, N. Y. Dist. Mgr., Sharples Corp., chmn.; 
J. W. Ogden, manager, Chemical Plant Sales, 
Foster Wheeler Corp; T. 8. Ford, vice presi- 
dent, Sales, Dorr- Oliver; H. O. Ehrisman, gen- 
eral sales manager, Foxboro; T. E. Stevens, 
purchasing ger, Equip t and Construc 
tion Materials Division, Du Pont 


Non-Monetary Advantages 


Hlow do you base the compensation 
of a sales engineer, then’ A key, ac 
cording to Ford, hes in tive non-mone 
tary advantages which work both way 

benefit the man and at the same 
time benefit the employer. The sale 
engineer's chance to have these ad 
vantages on a good salary ts part ot 
his total 
the sales engineer's desire to have these 


pay On the other hand 


advantages is a prime requisite to 
wards being first rate in the work 

Perhaps prime among these advan 
tages 1s 

1) The chance to be creative 
most inherent im the definition of a 
ales engineer is his participation—to 
a greater or lesser degree—in the ce 
sign, development, and engineering 
work of his company. It is up to him 
to understand the customer's engineer 
ing needs, and to help the customer get 
what he wants, and help his company 
design and produce what is needed 
That creativeness should be “more’ 
rather than “less” for a satished sales 
engineer, the panel was agreed, 

Perhaps as important to some, how 
ever, will be some other of Ford’s ad 
vantages: 

2) Freedom of movement. No time 
clocks, plans own work, few good sales 
engineers in the “9 to 5" category. But 
being left on his own may or may not 
be a blessing to the sales engineer—it 
takes a strong character 

3) Variety of activity. The sales 
engineer's day is rarely cut-and-dried 
limits are almost never rigidly defined 
“For the man who is uncomfortable in 
a new situation and the man who wants 
to stick within clearly defined limits 


sales engineering may not be advisable 
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Conversely, for the man who thrives 
on variety and challenge there is great 
appeal.”” (Ford) 

4) Status The sales 
usually becomes an expert in one par 


engineer 


ticular area, which gives him consider 
able status As Ford said, “Over a 
period of time our sales engineers gen 
erally become specialists in one field or 
another—recognized as such inside the 
company and usually accepted as such 
by our customers and the engineering 
field at large Sales engineering 1 
also a path to top management. “In 
our company (Ford's Dorr-Oliver) it 
may or may not be significant that the 
president of the company and four of 
the five vice presidents moved into 
their positions after spending years in 
sales engineering . the prospect 
of advancement up the ladder of ad 
ministrative and executive opportunity 
is a real factor in holding and reward 

y the sales engineet 

5) Worthwhile contacts and friend 
ships The sales engineer 1s basically 
an engineer who likes people (if he 
doesn't he had best stick to straight 
engineering) and one of the most im 
portant mtangibles is the meeting of 


tnends and assoc tates 


Sales Engineering 


\ special case of sales engineering 
that proves the rule by considering the 
extreme case is the selling of plants 
and engineering services. The essen 
tial fact here, according to Ogden 
(who is the driving force behind 
Foster Wheeler's chemical plant con 
tract sales), is that such sales are 
never a one-man job but a team opera 
tion, 

In this type of sales engineering, the 
service sold is so large, complex and 
competitive—and is often so expensive 
even to bid on—that it requires not 
only the sales engineer's efforts, but 
“the combined talents and efforts of 
the company’s engineers, draftsmen 
executives, etc., and one can not be 
sure who actually accomplished the 
sale.” (Ogden) 

Here, the direct measurement of just 
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Size is relative... 
but these stainless steel heads 
are big and heavy gauge in 
anyone's eyes. 

They are typical, too, 
of the unusual in 
Carlson service. 


When you want stainless 
steel plates, 
plate products, forgings, bars, 
and sheets (No. 1 Finish) 


come to your headquarters 
for service 


Stainless Steels Exclusively 


ARLSON inc. 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


304 stainless steel. 
side diameter: 74%". 
Gauge: 2.58" minimum. 
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heads are made 


FILTER PRESSES 


li a n 
( te re ove tT of ds re 
of Viquids re- 


the 
Perfect even 


Filtration 
decoloriZine 


Thickening of slurry: 


traction 
Extra acting, 


Catalytic cont 


Because of their versatility, ability to function over the widest 
range of pressure and temperature, and withstand practically 
all operating conditions, Shriver Filter Presses are the most 
extensively used of all batch type pressure filters. They cost 


less and require less floor space per unit of filtering area. 


Write for the Shriver Guide to Better Filtration. 


T. SHRIVER & COMPANY, Inc. 


812 Hamilton St., Harrison, N. J. ‘J 


Sales Representatives in 


Decatur, Go.—Houston, Tex.—St. Levis, Mo.—Seon 
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how much a given sales engineer con 
tributed to the acceptance of a bid is 
all but impossible. (It is sometimes the 
case that the sales engineer's contri 
bution could be “the graceful turning 
down of an offer for his company to 
bid on a specific job.) Such a sales 
engineer, according to Ogden, must be 
able to judge whether or not his com- 
pany can do the job, and whether it 
will pay them to do so—if for even 
such “fringe” benefit reasons as 
gaining experience or simple goodwill 
(which takes selling “in reverse”— 
selling his own firm on taking the job). 
He must, in addition, be capable of 
sitting in the client's offices and 
elaborating and negotiating on any of 
the details worked out by his firm's 
experts at any and all stages of the job. 

Ogden terms the sales engineer in 
this field, “the quarterback of the 
team effort. If the team is not func- 
tioning well, blame the sales engineer 
If it is going good, give him the 
credit.” 


More Units, Fewer intangibles 


Ehrisman, whose team sells process 
control instruments, emphasized that 
yardsticks and quotas can be set-up in 
the selling of the smaller equipment 
items and industrial chemicals. In 
these cases there are quotas, but they 
must be realistic. For example, Ehris 
man pointed out, customer companies 
differ widely in size, type of operation, 
stage of growth, etc.; size of a terri 
tory and travel conditions within it 
vary greatly; “How many of the sales 
engineer's new prospects are already 
well-developed, established users of his 
own company’s products, and how 
many have essentially standardized on 
products ot competitive manufacture ? 
This ts clearly one of the foremost 
considerations.” (Ehrisman. ) 

The preeminent task in the nurtur 
ing of good sales engineers in this 
field is the setting of realistic quotas, 
or “par for the course.” And the wise 
supervisor in chemical engineering 
sales is going to travel a lot with his 
sales engineers to help them and to get 
an accurate idea of the performance 
possibilities in relation to opportunity. 


Bivalent Sales Engineer 


The good sales engineer, Du Pont 
purchasing agent Stevens admonished, 
should remember he is working for 
two companies at all times—any sales 
engineer “who does not represent his 
company to the buyer, and the buyer 
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Plus values of 
Girdler Catalysts... 


APPLICATION SERVICE 
DEVELOPMENT SERVICE 
ANALYTICAL SERVICE 
MARKET SERVICE 
ADVANCED PRODUCTION 
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activity of Catalysts to pr ide optimum 


W rite 
do tor you 


LOOKING FOR LOWER COSTS? Behind each Gardl 
of which service 1s Research. Typical of the work 
the proper balance between phys« 
ecconomy Why 
letterhead for booklet which tells in further 


ow othe constant testing (above) tor 
operating 


ompany 


al strength and 


not let this serve help solve italyst’ problems on your 


detail what this service can 


Girdler catalysts and the services that 
20 with them can help cut your costs 


HAVE A PROBLEM? This infrared spectro 
advanced 
Analytical 
knotty prol 


lems encountered by our customers and 


is typical of the 
in Gurdler 


photometer 
equipment use ! 


Laboratories to help solve 


to monitor the quality of our production 


NEED A BETTER CATALYST? Cririiiers WANT BETTER RESULTS? Coir! 
highly skilled development staff technical personnel ready t 
works to create 


constantly new 


of existing ones 


Re suit 


for Girdler customers 


improve 


more production, less co 


CATALYST DEPARTMENT 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 
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erh a stat? we slatve 
Gurdler Catalyst specific problem. At this “Ox 
plant of Gulf Oil Corporation, Port Arthur, Texas, Girdles 
catalyst specialists helped increase output 
|) @ 97 


Performance test in one of the country’s largest hydraulic 
laboratories, O-inch Spraco full cone nozzle spraying 720 
GPM at 10 ths. pressure. Spraco performance data on all 
types of nozzles is extremely comprehensive and accurate, 
Inset shows a -inch full cone nozzle. 


SPRACO 


full cone spray nozzles 


in STOCK — the most complete range of sizes and 
capacities available anywhere. 


— 
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IN BRASS, BRONZE, STAINLESS STEEL, or (on 
special order) in any machineable metal. 


PATTERN uniform, even distribution, — wide angle 
down to sharp angle. 


REPLACEABLE CORE — in spraying highly corrosive 
liquids at high pressures worn cores are easily replaced. 


FLAT SPRAY and HOLLOW CONE SPRAY nozzle: 
are also available from stock. 


Write, or phone (Boston, SOmerset 6-5480) 


SPRAY ENGINEERING COMPANY 


132 Central St.. Somerville, Mass. 
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to his company, has failed Ogden 
added to this point by citing the sales 
engineer's watchword how can I help 
my customer's company? 

While the panel agreed that in prac 
tice sales engineering is a good road 
to top management, Ford sounded the 
warning that management should not 
be offered as a goal towards which all 
first rate sales engineers should strive 
Just being a good sales engineer ts as 
valuable as being a good vice presi 
dent. In Dorr-Oliver, Ford empha 
sized, it is not uncommon tor a semor 
sales engineer to be paid more than his 


division manager 


NUCLEAR CONGRESS 
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promise of substantially reducing the 
number of operating step- normally re 
quired in the reactor fuel cycle. An 
outstanding example of this can be 
cited in the use of certain pyrometal 
lurgical processes in which the purifi 
cation of irradiated reactor material 1 
achieved while retaining the metallic 
state. Hence, the product 1s immedi 
ately ready for refabrication. Anothet 
mmportant advantage ot this class ot 
reprocessing methods is that these 
methods are much less susceptible to 
radiation effects than are other meth 
ods, such as solvent extraction schemes 
using organic solvents. This means 
that shorter cooling per ods and higher 
concentrations of irradiated materials 
can be readily accommodated, Conse 
juently, there is permitted substantial 
reduction of inventories of these mate 
rials, and there is also an improved 
prospect for obtaining the fission 
products in highly concentrated form 
for more economic utilization or storage 
of these by-products. The compactness 
of these methods is obvious. Mention 
should also be made ot the fact that 
some of these nonaqueous methods can 
purify the fuel without losing certain 
expensive alloying metals often added 
to improve fuel performance charac 
teristics 

Therefore. notwithstanding some 0i 
the very serious problems posed in 
the application of most of the non 
wuecous processing methods e.g 
operating at 1,200° C. or above and 
handling of corrosive alt there 1s a 
very great incentive for the successful 
development of these methods. Since 
reprocessing costs by present standards 
must be very substantially trimmed in 
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Quick facts about the services and equipment available to help you 


orrosioneer ing 


(Advertisement) 


News 


reduce corrosion and processing costs 


Published by The Pfaudler Co., Rochester, N. Y., U.S.A. 


PRETEST YOUR PRODUCT FREE in this 
Pfavdier pilot plant glassed steel dryer- 
blender. This standing offer has enabled 
many chemical manufacturers to predict 
performance on new materials or compare 
Operation with conventional equipment. 
Complete reports are furnished or you can 
send your own man to observe results. To 
dote, Pfaudier units have reduced drying 
end blending cycles drastically over pre- 
vious methods. For an appointment, call 
your nearest Pfaudiler office or use coupon, 
if preterred. 


New wiped-film evaporator 
uncovers greater profit areas 


To industries employing 
vacuum distillation, this 
improved evaporator of- 
fers low-cost develop- 
ment opportunities 

Higher heat transfer 
rates and faster evapora- 
tion contribute to greater 
profits and purer distil- 
lates. If product purity, 
speed and profit are up- 
permost in your field, 
compare this new Pfaud- 
ler unit with your present 
equipment. It offers these 
important benefits: 
Higher heat transfer for 
even highly viscous products. 
Shorter contact time —as low as a 
fraction of a second—prevents deteri- 
oration of heat sensitive substances 
Uniform film thickness—prevents 
fouling and solids buildup. 
Low operating pressure—from atmos- 
pheric to a fraction of a millimeter. 
Minimum pressure drop—less than 
1/10 millimeter of mercury at one 
mm Hg operating pressure. 

Write for Data Sheet 39. 


Emergency at GammaChemical met by 
3-day delivery of 500-gallon reactor 


When extra processing capacity was 
urgently needed recently at Gamma's 
Great Meadows plant in New Jersey 

organic 
Pfaudler 
500-gallon 


to custom process a new 
chemical, Gamma called 
and asked how fast a 
reactor could be shipped. 


“How about the day after tomor- 
row,” countered Pfaudler. “Sold!” 
said Gamma. Waiving the normal 
ten-day delivery schedule, Pfaudler 
rushed a standard unit through the 
shop even before the customer's 
written order arrived. The 
gency was met—a 500-gallon glassed 
steel reactor was shipped—in just 
three days’ time! 


emer- 


Gamma Chemical’s plight points 
up one of the ways you can benefit 
from Pfaudler’s policy of stocking 
standard glassed steel reactors. Fast 
delivery provides only one of the 
savings, however. You can also cut 
initial costs by eliminating special 
engineering drawings, special parts 
and material custom-designed units 
require. 

You get an adaptable, corrosion- 
resistant whenever you 
specify a standard Pfaudler glassed 
steel vessel — resistant to all acids 
(except HF) and alkaline solutions 
up to pH12. Each reactor is com- 
pletely assembled and ready to ship 
within two weeks from receipt of 


reactor 


your order 

Take advantage of Gamma Chem- 
ical’s experience and check with 
Pfaudler before you buy your next 


Name 
Title 
Company 


Address 


--------------- 


THE PFAUDLER CO., Dept. CEP-1, Rochester 3, N. Y. 
Please send me (1) Wiped-Film Evaporator Data Sheet 39 (1) Dryer-Blender 
Data Sheet 26 (] Standard Glassed Steel Reactors, Bulletin 860 


READY TO GO. A standard 500.galion re 
actor is readied for quick shipment to Gamma 
Chemical. This vessel wos on its way to 
Gamme's Great Meadows plant even before 
Ga written order had arrived! 


reactor. Contact your Pfaudler rep- 
resentative for more information on 
standard reactors. Units stocked for 
ten-day delivery include the follow- 
ing capacities: 30, 50, 100, 200, 300, 
500, 750, 1000 and 2000 gallons. Check 
the coupon for sizes in which you are 
interested 
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| Vibra Screw 


(METERS SOLIDS LIKE LIQUIDS: 


unparalleled accuracy! 


* Continuous flow rates from 1 oz. 
per hour to 100 tons per hour 
* Dust-free operation without 


bridging or flooding 
* Accuracy with simplicity and 
ruggedness-unhindered by dust, 


dirt or corrosion 
* Handles all materials, sticky or 
free-flowing—powders or pellets 


1 

Se 1 Low cost Pilot - Laboratory 
fa rew model now available! 

ore ‘or 
P.O. BOX 62, 


WILLISTON PARK, N. Y. 


ARTIS AN 


© Autoclaves e Jacketed Kettles 

Condensers Mixers 

Heat Exchangers Pipe 

@ Distillation Equipment © Reactors 

Evaporators Tonks 

* Pilot Plants * Complete Plants 


Telephone or write. Engineering Repre- 
sentatives throughout the United States 


ARTISAN METAL PRODUCTS, INC, 


Telephone: 73 Pond Street 
Twinbrook 3-6800 Waltham 54, Mass. 


Vacuum rectifying columa—with automatic ai, <perated 
control—designed to operate either batch or continuous. 
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order to achieve economic nuclear 
power in this country, it is very 
possible that it will be mandatory to 
employ some type of the processing 
methods described in this session. 

One of the papers presents the 
progress thus far made on a non- 
aqueous process for purifying 1r- 
radiated uranium by fractional distilla- 
tion of fluorides. Pilot plant results 
indicate this method to be capable of 
excellent decontamination and recov- 
ery of uranium from irradiated fuel. 
The caliber of process performance 
obtained shows this purification 
method to be a real competitor for 
present methods of reprocessing 1r- 
radiated uranium fuels, especially the 
highly enriched types. 

Another paper discusses recent re 
sults obtained with the use of molten 
mixed halides for continuous purifica- 
tion of a liquid metal fuel. This inves- 
tigation, like that represented by the 
work described in the last three papers, 
illustrates the determined effort now 
being made by many groups to select 
and integrate intimately the reprocess- 
ing operation with other steps of the 
fuel cycle 

The remaining three papers deal 
with the study of processes and con- 
cepts of plant design wherein pyro- 
metallurgical processing methods are 
employed. Techniques and experi- 
mental data are presented for the use 
of molten magnesium to separate plu- 
tonium from uranium. This depicts an 
extremely direct approach to the 
problem of processing irradiated uran- 
ium blanket material for the purpose 
of concentrating the contained pluton- 
ium to strengths suitable for replen- 
ishment of reactor cores fueled with 
plutonium. Conceptual designs with 
estimates of costs are given for an 
oxide slagging process (more cor- 
rectly, a melt and dross refining proc- 
ess). Since this type of process re- 
sults in only partial removal of fission 
products, remote fabrication 1s neces- 
sary for re-use of the purified metal. 
A conceptual design for this type of 
fabrication plant is presented in one 
of the session papers. It is very appro- 
priate that the subject of a remote-type 
fabrication plant has been included in 
these papers because the use of this 
type of plant may ultimately be neces- 
sary, regardless of the type or decon- 
tamination performance of the reproc- 
essing method used. This situation can 
occur in the recycling of fuel due to 
the production of highly radioactive 
heavy isotopes through capture reac 
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In the Computers in Chemical Com- 
pany Control session, two complete 
computer systems are described (Mon- 
santo, Diamond Alkali). How the | MODEL “LL” 


engineer can make his own cost esti MULTI-PASS COOLER 
mations on computers, estimate 


changes in costs with changes in 
process details without actually chang 
ing the process will be brought out 


After Business Hours 


Sunday afternoon “Get Acquainted” 


sessions have become so much a cus 


tom at National Institute meetings that é MODEL “VS” 
no program committee would dare | * VAPOR CONDENSER 
omit one. The Central Virginia Sec 


tion, in conformity with custom and eo ate 
with trepidation about breaking this | > % =f: CONTACT 
popular precedent, will marshall the ae DOYLE & ROTH usiiiiien 
regal and lavish facilities of the Green MODEL “VT 


brier Hotel to welcome early arrivals for prompt attention VERTICAL 


with the accepted fanfare and refresh . to your INDIVIDUAL REQUIREMENTS a 


ments | 
On Monday night a banquet will | 
precede dancing in the famed Old o 
White Club. The guest speaker at this 
banquet will be Hugh L. Rusch of the 
Opinion Research Corporation of 


Princeton, New Jersey 


Tuesday night’s presentation of 
“The Rainmaker” by Virginia's fa- 
mous Barter Theater will be a rare » 


treat indeed for Institute members 
“The Rainmaker” was conceived by 


N. Richard Nash after a trip to the | LE & 0 
drought-ridden Southwest during the i DOY R TH E | 
Summer of 1950. It appeared in play , 
form for the first time in 1951, al- standard stainless teel 
though its first performance did not ‘ 
HEAT EXCHANGERS 
when it was presented in abbreviated 
form as a television play | 

Routes to the Greenbrier 


The Greenbrier is accessible by train | ° , 
or car if you prefer the land route, but designed Pe, standardized it a 
it can also be reached directly by plane 
If you fly your own plane, or have the | to meet the exacting requirements of the to insure lower prices, fost delivery. 
Company plane at your disposal, you | petroleum, chemical and petro-chemical 
can use the Greenbrier Airport, a industries. 

CAA Class 2 field, only one mile from 

the Hotel. There you will find a 3,500 D & R passes on to you the economies accruing from its 
foot concrete runway and full servicing standardization program. Starting with engineering and fol- 
and starting facilities for all but the lowing through on construction, economies are substantial. 
largest aircraft. Charter service from Materials are purchased to rigid specifications and standard 
many of the large terminals ringing components are stocked. ASME standords govern fabricating 
White Sulphur (eg Washington, procedures. 

Pittsburgh, Charleston, W. Virginia, 
Roanoke, Virginia) can be arranged 

by contacting the Greenbrier Airport t 


. | 
at White Sulphur Springs directly 45 1) OY L E & R 0 T H 
Day flights only can be arranged and rs | 


136-50 TWENTY-FOURTH STREET, BROOKLYN 32, WN. Y. 


reservations are necessary for this | 


non-scheduled air-taxi service 
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Based on plant studies, new data 
on process flow rates, product 
yields, operating requirements 
and capital costs are estimated 
for two and three stage frac- 
tional crystallization plants with 
a capacity of 15 million pounds 
per year of paraxylene. 


apid growth of the polyester fiber 
industry and the resulting in 
creased demand tor high purity par 
axylene has encouraged many petro 
leum refiners to investigate the po 
ibilities of separating the para isomer 
from their mixed xylene stock 

The paraxylene separation proce 
entails two or three tages ol low tem 
perature crystallization of the paraxy 
lene from a mixture of xylenes and 
aromatic hydrocarbon Low tem 
perature chilling is followed by separa 
tion of the erystals by centrifuging 

The comple xity of the erystallization 
mechanmnm uch that the rite ol 
nucleation citfusion crystal 
yrowth are influenced by the concen 
tration of the paraxylene, the mnpur 
present the degree ol uper 
aturation, and the nature ol the 
mother licquor All of these factors are 
controllable but the choice ot equip 
ment and the proce flow employed 
are ol primary in the 
proper control of these mechanisms to 
ittain the maxinum yield and purity 


Plant Results 
The data presented here are based 
on plant investigations carried out by 


(Continued on page 106) 


NEW ESTIMATES ON PARAXYLENE PRODUCTION 
FACILITIES ANNOUNCED BY BADGER 


Table 1.—Process Flow Rates and Paraxylene Concentrations 
Two Stage Three Stage 
Operation Operation 
Eutectic Temp. of Feed, ° F —91.0 —910 91.0 91.0 
Product Purity, wt. % 98.5 98.5 985 99.0 
Product, Ibs. /hr 1,710 1,710 1,710 1,710 
Feed, ibs./hr 10,560 10,560 10,560 10,620 
Poraxylene in Feed, wt. % 21.0 21.0 21.0 21.0 
Centrifuge Dryness, wt. % Solids 
First Stage 85 80 80 85 
Second Stage ; 93 93 93 93 
Third Stage 93 93 
Recycle Flow Rate, Ibs./hr 
To First Stage Crystollizer 2,960 11,390 710 480 
To Second Stage Crystallizer 270 550 
i 
CY 
[ |__| 
Or 
| __ 
4 op 
t 
| | 
| | | 


t Fig. 1 
4 ‘ Flow sheet 


paraxylene plant. 


Recently patented by Lord Man- 
ufacturing, new process also 
said to offer advantages in pro- 
duction of other high-energy 
fuels and high-temperature re- 
sistant polymers. 


\ new technique, object of a research 
and development program extending 
back to 1944, is announced by Lord 
Manufacturing Co. The process in 
volves the activation, formation and 
ubsequent removal of the product in 
zones of controlled, inter-related pres 
sure, temperature, and residence time as 
the reactant material flows through a 
radio frequency field of decreasing im 
tensity. According to the Lord re 
search staff, gas discharge techniques 
are particularly applicable to syntheses 
requiring high activation energy at 
relatively low temperatures and to 
those which are difficult or impossible 


GAS DISCHARGE PROCESS PROMISES COMMERCIAL aid have produced 
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hydrazine from ammonia at a conver 


to carry out by conventional chemical — weight 


means Although power efficiency 1s at pre 
At relatively low pressure and tem- — ent low, it is felt that it can be suth 

perature a gas under the influence of — ciently improved so that the proce 

an electrical field will break down into will be “more than competitive with 


ions, free radicals and activated mole existing methods.” 

cules. Some of the activated materials 

will recombine to form products dif Other Potential Uses 

ferent from the original gas. The na Besides the possibility of producing 
ture of the products formed is influ other high-enerey fucis and high-tem 
enced by prossare held strength, —_ perature resistant polymers, the proc 


> surface aterial 
dence time, reactor = — ‘ ess is believed to offer a powerful re- 
and area, temperature, and discharg« search tool for the production of rare 


gap distance. The process has been compounds of exceptional purity. Such 
studied in a range of pressure from products might include: sub-halides of 


10 to 150 millimeters of mercury ab boron and phosphorus; high oxidation 
solute, ambient Ras temperatures trom states of nitrogen and sulfur; poly 
73° ( Tinos 100° C., and gas flow ve meric phosphorus nitrides, halides and 
locities from zero to supersonic speeds. sulfides: carbon sub-oxides: carbon 
fluorine compounds ; high-purity 

Conversion Efficiency of 2% Claimed tagged compounds; trapped free radi 


Under semi-pilot plant conditions, cals; and activated complexes 


S-A zipper closed belt conveyor elevator 
requires no casing, operates over any plane 
Automatically opens and closes, conveys 
any granular, flaky, pulverized or small lump 
material affording complete protection over 
any distance 


REOLER conveyors-elevators move material 
within an enciosed steel casing which is pro- 
tective and dust tight. It conveys on hori- 
zontal or inclined planes, around corners, 
inside or out. It is compact, economical and 
easily erected 


in bulk material — 


Reputation isn't bought—it's earned. 

The reputation which goes with the big name of STEPHENS-ADAMSON 
has been earned by sound performance—over fifty years of it. 

S-A systems serve the chemical processing industry often under most 
adverse conditions, delivering steady tonnages economically with 
minimum man power and maintenance effort. 

S-A engineers fully understand the complexities of handling a great 
variety of chemical products. Their long experience permits swift and 
accurate solutions to any conveying problem. 

Call the S-A sales engineer in your area for a “‘new look" at your con- 
veying methods. His expert advice costs you nothing. 


STEPHENS-ADAMSON MFG. CO. 


57 RIDGEWAY AVENUE, AURORA, ILLINOIS 
LOS ANGELES, CALIFORNIA BELLEVILLE, ONTARIO 


S-A manufactures a wide range of material handling prod 
ucts in three complete plants in U. S. and Canada 


Headshalt Holdbacks 


Belt Conveyors 

Belt, Pan Plate Feeders 
oading Boom Conveyors 
ng Conveyors 

Storage & Reciaiming Systems 

Natural Frequency” Vibrating 

Conveyors 

REDLER Conveyor-Elevators 

ZIPPER Conveyor Elevators 

Conveyor Beit Cleaners 


Grizzies Screens 

Centritugal Piers 

Bin Gates 4&4 Tunnel Gates 

Car Pullers 4 Spotters 

Buchet Elevators 

Seip Hoists 

SEALMASTER Ball Bearing 
Units 


* Write for a bulletin on any of the above products 
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INTER- 
CHANGEABLE 
WITH 

ALL BOTTOMS 

LARGE NECKS 
FOR EASE OF 
CLEANING 


UNIVERSAL 
CLAMP 


FITS ALL 
CAPACITIES 
Bottoms Available in 

Stainless Steel, Monel 

and Other Metals, 

as well as Glass 


° 
Wide Range of te. y 
Glas-Col Heaters, 
Powerstats, 
Trubore Stirrers 
and Stirring Motors 
in stock for 
immediate 
shipment. 


Flask Capacities: 
1 Liter to 72 Liters. 


For Reaction Flask Effi- 
ciency and Economy — 
Rely on Ace 

Complete stocks also car 
ried at our Midwestern 
Division, 639-41 South 
Hancock St., Louisville, 
Ky 

Our Research Staff and 
Engineers are always at 
your service 


INCORPORATED 


( ‘he SUPERIORIT Yop. 


Gee Design 
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INSTITUTIONAL NEWS 


RETIRED ENGINEERS, SCIENTISTS TO FILL 
SCIENCE EDUCATION NEEDS IN NEW YORK 


CITY HIGH SCHOOLS 


Short some 47 science teachers in its high schools (6% of 
total), the New York City Board of Education, under Supt. 


of Schools William Jansen, has initiated a program of 
part-time, temporary teaching by retired engineers and 


scientists. 


|" what could be a precedent-setting 
method of alleviating the critical 
shortage of high school science and 
mathematics teachers in many parts ol 
New York City is now 
going ahead with its program to em 


the country, 


ploy civie-minded retired engineers 
and scientists as teacher (CEP, in 
the August 1956 editorial, announced 
that such a move was under considera- 
tion, asked for volunteers to make 
themselves known. ) 

The 30 people (half of them engi 
neers) who are willing to come from 
retirement, forfeit their social security 
payments, and take up the arduous but 
much-needed task of high = s hool 
teaching, could be ready to assume 
classes by February 


The Program 


Having secured the 30 volunteers 
and with Jansen and the New York 
State Board of Education now in com 
plete agreement (a major hurdle was 
State Board's education training re 
quirements which have been cleared 
away), the program now shapes up 
like this 

The city will employ the retired peo 
ple, who have college degrees and 
good science - math backgrounds 
achieved during their active careers 
on not-less-than a half-time basis at 
starting salaries of $4-5,000/year, with 
increases the second year 

The prospective teachers will have 
to take some form of examination to 
ascertain their abilities—possibly only 
an interview examination—and will 
be given orientation courses in teach 
ing methods. After passing the ex 
amination and being oriented, the 
part-time teachers will be assigned to 
their classes in the various New York 
High Schools 

If the program works as well as 
Jansen, C, F. Pertsch, associate super- 
intendent in charge of the High School 
Division, and S. Schenberg, super- 
visor of science expect then the city 
hopes to expand the program in the 
future, possibly find enough such 
teachers to achieve a long planned 
science education expansion in New 


York which has been blocked by lack 


of teachers. 


The Sci tist and gi 


In Jansen’s opinion, most of the re 
tired scientists and engineers will do 
very well with some teaching training 
Although details are not available, the 
majority of the volunteers are men 
from industry who have come from 
retirement in answer to the pressing 
need of science education today. 

These unselfish people, in Jansen’s 
view, are to be congratulated for the 
far from simple step of leaving retire- 
ment and social security benefits to 
undertake the difficult job of teaching 
for salaries probably fanless than they 
have been accustomed to 

They are not people who like to do 
nothing, who like to sit by and watch 
when they can be of service. Their 
sense of public service, through which 
they can play an important part and 
make a major contribution to the na- 
tion, could well be emulated by other 
well-trained engineers and scientists 


The Implications 


While the New York City officials 
do not consider the program a perma 
nent solution, they do estimate a period 
of 5 to 6 years at least. The only 
permanent solution is to have more 
full-time, trained science teachers, but 
in the meantime New York State is 
studying the city program carefully, is 
considering introducing it elsewhere 
in the state, and other parts of the 
country are watching with equal in 
terest. 

If the program works well in New 
York City, Jansen is sure it will be 
tried elsewhere, particularly in the 
smaller communities which often have 
a larger proportion of retired people. 
Today, many small high schools are 
not teaching any science at all. They 
have no teachers. Under a program 
such as New York City’s, it is highly 
possible that the smaller communities 
could benefit to an even greater extent 
with well qualified men right in their 
own areas 


F REACTION FLASKS — 
HEADS 


7o give you better 
SPRAY NOZZLES 


@ Shown above is a portion of 


Spraying Systems’ own 
research facilities. Here 
the variabies of nozzie 

design, fluid properties 


and operating conditions 


are studied and measured .. . to provide 
original data for better design and improved 
performance wherever spraying is involved. 


WRITE FOR Catalog 24.. 


contains 


forty-eight pages of complete 
information on thousands of 
nozzie types and capacities. 


SPRAYING SYSTEMS CO. 


~ 


3284 RANDOLPH STREET + BELLWOOD, ILL. APP: 


ADVANCED SPRAY NOZZLE DESIGN FOR NEW 
DIMENSIONS IN CONTROL AND PERFORMANCE 


NEW “SAFEGUARD” ROTAMETER BULLETIN 


Gives Step-by-Step Sizing Instructions 


|| 


Immediately available on request, 
new SK Bulletin 18RG provides 
valuable information for anyone 
who must measure fivid rate-of- 
flow accurately and safely. The 
bulletin describes SK's line of 
“Safeguard” Rotameters— 
includes complete data on appili- 
cation, construction, materials avail- 
able, installation, and operation. 


User benefits are recorded in 
detail. Of great valve are the 
sumplified, step-by-step instructions 
for sizing and selecting Rotameters 
for liquid and gas rate-of-fiow 
measurement. Capacity tables are 
included. 


For a copy of Bulletin 18RG, 
write to us at the address below. 


Schule and Koerling 


COMPANY 


TEFLON 


Beats Corrosion and Fatigue 


FLEXIBLE 
THIN WALL 
TUBING 


If your problem involves highly corrosive chemicals 
and temperature extremes, the opportunities that 
TEFLON flexible Thin Wall Tubing offers the 
chemical field is without parallel. 


Teflon possesses a remarkable combination of 
properties unmatched by any other single material. 
Characteristics such as complete chemical inert- 
ness, resistance to temperatures (ranging from 
—450° F to 500° F) and corrosion, high dielectric 
strength, low co-efficient of friction and tough- 
ness, makes Teflon the only material that will give 
Satisfactory performance. 


Teflon Flexible Thin Wall Tubing is available from 
stock in many sizes and colors. 


CUSTOM MOLDED TEFLON 


In Thin Sections and Shapes... 


Cup, Ball or Shaft Seals, Gaskets, Washers or 
Diaphragms — engineered to meet exact require- 
ments and dimensions—provides exceptional per- 
formance and long life . . . lowers maintenance, 
cuts replacement costs and downtime. Because of 
the low-friction characteristics of Teflon, the torque 
required to turn shafts or stems is minimized. 


if you are experiencing trouble with a part now 

made of rubber, leather or other sealing materials 
which will not withstand se- 
vere service conditions — a 
further investigation of Cus- 
tom Molded Teflon parts (in 
thin sections for flexibility) 
will provide your answer. 


*DUPONT'S TETRAFLUOROETHYLENE RESIN 
The first cost can be 


the least... if it is 
the last cost! 


MANUFACTURING ENGINEERS 


2245 STATE ROAD, CORMWELLS HEIGHTS, BUCKS COUNTY, Pa 


Valves Ash for | Meat | 


SPARTA MANUFACTURING CO. 


Division of United States Ceramic Tile Co. 


: DOVER, OHIO - PHONE 4-2380 


tor Ask Bulle, | Apparatus 
Bulletin ondensed | 
Bullets 1684 
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PARAXYLENE 


Basic to Dependable ' (Continued from page 102) . p t ti T b 

} the Badger Manufacturing Co., as re in 10 eC ng es 
Lab Ware -VITREOSIL ported in a communication from R. M. | it’s 


Stewart of Badger 

Figure | shows a typical flow sheet 
lor a two stage low -te miperature crys SERVRITE 
tallization proce (hoice of a two 
or a three stage process 1 largely de 
pendent on the desired product purity 
(can be as high as 98%) and on the 
dryne (to 93% solids) which may 
be attained on the centrifuges in each 
Stage. 

Table 1 lists the various estimated 
recye le rate and paraxylene purities 
tor a two stage and for a three stage 
process. Flow rates are shown based 
on a production rate of approximately 
15 million pounds per vear of paraxy 
lene from a mixed xylene feed stock 
contaming 21) wt.% paraxylene It 
may be seen that at constant product 
rate and purity the recycle rate is in 
versely proportional to the centrifuge 
dryness for both cases. It is also evi 

: dent that at constant centrifuge dry 
The most exacting needs of ne the recycle rate is appreciably 
laboratories throughout the lowered by the addition of another 
world are most eminently tage of crystallization 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- investment 
est standards of quality. soth capital investment and operat 


Chemical purity, high re- ing utilities for a paraxylene recovery h | t 

sistance to heat s , un- plant are affected by the analysis of 

ig the plant feed stock Mixed xylene larges 

u a-viole ansmis- ceeds lo a le conce a 

sion (in transparent quali- lower variety 

ty) and low initial cost com- c os 
red to platinum are some require larger refrigeration loads and In size and length, in iron, nickel, 

nee a of Vitreosil fused consequent increased capital invest and alloys, and in formed or pre- 

quartz. ments and utilities cision drilled, Gordon has about 


In addition to our unusually Estimated utilities for both a two the largest variety of thermocouple 
large stock of transparent protecting tubes. And you get off- 
and Be, the-shelf delivery on most any of 
la ungla argue this great variety of “standard” 
les, evaporating dishes, 
beakers, tubing and rods in Table 2.—Approximate Plant Utilities 
all diameters and sizes, we for 15 MM Ibs. yr. Paraxylene Product ; sing tubes to specifications for 
offer prompt fabrication of Two Three special requirements. 
ial items. Stage Stage Give Serv-Rite a trial on your 
Wri Process Process 
Electric Power, kw 520 575 
quirements or ask for Cooling Water, gal./min. 525 600 neh are 
illustrated bulletin Steam, Ibs. /hr 875 1,100 facture and rigid inspections assure 
* satisfaction. Get full information 
_ THERMAL AMERICAN today. Ask for Bulletin 11-13. 
FUSED QUARTZ CO., INC. Capital investment for a plant to 


18-20 Salem Street, Dover, New Jersey produce 15 million pounds per year of 
98.5 wt. paraxylene from a_ feed 


tions and lower eutectic temperatures 


tage and a three stage process are 
viven in Table 2 


tubes. Gordon also makes protect- 


next protecting tube requirements. 
You can’t go wrong. Careful manu- 


@ Bulletin 11-13 gives general applica- 
tion data, specifications, and ordering 
information on Serv-Rite protecting tubes 
and protecting wells —the largest group- 
ing in one listing. 


tock of average composition is esti 
mated at 250.000) for i two stage 
process and $1,650,000 for a_ three 


6221 


tage process 


——Titte First commercial fermentation pro- CLAUD S. GORDON CO. 


duction of lysine, one of the eight Manufacturers+ Engineers: Distributors 
amino acids considered essential to 

human nutrition, is now in operation 631 West 30th St., Chicago 16, Ill 
Lee eee ld at Chas, Pfizer & Co O | 2023 Hamilton Ave., Cleveland 14, O 
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RESEARCH NEWS 


Television is being used for the first time by 
Esso Research and Eng ing Company in 
pilot plant operations at its Bayway, N. J., 
facilities. The closed circuit set-up permits shift 
foremen to check the sofety of operators in a 
pilot plant unit 300 feet away in a separate 
building. In case of trouble the foreman 
would know immediately and could take quick 
measures. Another receiver is installed in the 
shift inspector's office 


Union Carbide Research Institute to 
engage in basic scientific research 
will be located near Tarrytown, N. ¥ 
Major purpose of the new Institute 
will be to contribute to fundamental 
knowledge of the physical and chem 
ical behavior of matter under ordi 
nary and extreme conditions of pres 


ure and temperature 


The National Bureau of Standards 
has developed a non-destructive pro- 
cedure for ascertaining both the size 
and position of pores and other flaws 
which seriously impair the quality of 
industrial electroplated coatings. The 
method involve photographing an 
elec tropl ited pecimen ¢ xposed to radi 
ition. Details in National Bureau of 


Standard Pechnical Report 2057 


New land and buildings in Des 
Plaines, Ill., will become the loca- 
tion of Celotex Corp.'s main center 
of research. The company intends to 
itensil it program ot 


entific research and ce velopment 


\ patent on the new antibiotic, 
cycloserine, and a method for making 
t by termentation te hnique has been 


Phizer 


A thin, protective aluminum “skin” 
only two and a half mils thick has 
been placed on copper wire by West 
inghouse Electric engineers The 
“skin” promises to increase the life 
reduce the size, and raise the efficiency 
of present-day electrical equipment by 
illow ng it to operate overt long pe 


riods of time at higher temperature 


il 


than are now practi 


A. Central flue tor hot furnace gases 
Bo Header for center fluc and return 


hot gas ducts 


C. Hot gas ducts 


D. Drying area tor material 


Feed head 


FY apor discharge head 


G Furnace gases discharge head 


qles-Coles INDIRECT-FIRED 
DRYERS and HEATERS 


Dry without contamination from combustion gases, 
regardless of fuel. 


Minimize auxiliary dust collection when handling fine 
precipitates and filter cake. 


Heat pulverized materials for process work. 


Collect vapors at high concentration. 


Available fabricated with heat and corrosion- resistant 


metals. 


Ruggles- 
Coles 
Indirect 

Heat Dryer 
handling 

200 mesh talc 


Write for complete specificotions. Ask for Bulletin AH.438.40 


HARDINGE 


COMPANY, INCORPORATED 


YORK. PENNSYLVANIA ° 240 Arch St. ° Main Otfice and Works 
New York + Toronto + Chicago + Hibbing - Houston + Salt Lake City + Sen Francisco 
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Gives You All Basic Designs 0 
IMPERVIOUS GRAPHITE 
HEAT EXCHANGERS 


= 


CUBICAL 


Provides greatest cmount of transfer sur- 
face possible for size of exchanger. (Ex- 
ample: Model 4 can provide 50 sq. ft. on 
one side and 90 on the other). This IM 
PERVITE exchanger can be operated up 
to 150 psi, 340° FP. They can be easily 
modified to permit change of application, 
and special interconnectors allow economi- 
cal use of banks of CUBICAL exchangers. 


TUBE AND 
SHELL 


You can get quick shipment on famous standard IMPERVITE 
tube and shell exchangers in sizes from 7 to 650 tubes, 9 and 
12 ft. in length. In addition, flexible design and production 
facilities at Falls Industries enables custom units to be fabri- 
cated quickly and economically for practically any application. 


Design of these exchangers is such that corso- 
sives only come into contact with IMPERVITE 
impervious graphite. This material is unaffected 
by the action of all corrosives except a few 
nlghiy oxidizing agents, is immune to effects of 
thermal shock, and possesses an exceptionally 
high rate of thermal conductivity. An extensive 
variety of standard and special IMPERVITE 
processing equipment is available from Falls 
Industries for jong-life, corrosion-free service. 


CROSSBORE 


This new exchanger design is an exclusive Falls’ development, 
which incorporates a “one-piece” bundle. It withstands operat- 
ing pressures in the 150-200 psi range, resists greater physical 
shock, and is exceptionally easy to clean. Extreme simplicity 
of design provides truly maintenance-free operation. 


CASCADE 


All models utilize specially constructed 
low-pressure-drop ells. All tubing is 
extruded by an improved method 
which practically eliminates spalling at 
high temperatures and results in more 
uniform heat transfer charaeteristics. 


WRITE FOR CATALOGS 


31911 AURORA ROAD ¢« SOLON, OHIO 
PHONE: CHurchill 8-5357 © TELETYPE NO: Solon 0-720 
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RESEARCH NEWS 

A reactor physics division has been 
established at Battelle Institute, 
Columbus, O., to coordinate the in- 


creased volume of reactor research 
rm 


now under way at the Institute 


Arthur D. Little, Inc., has expanded 
its activities into the high tempera- 
ture field and is completing a solar 
furnace for such research. Little has 
long been engaged in extreme low 
temperature research, now will also be 
working with temperatures of 3500° F 
The solar furnace being developed will 
be of a significantly different design, 
will be completed soon, will serve as 
model for others to be offered to other 
research labs. 0 


Research studies on the development 
of high energy chemical fuels will 
be capsuled from years into weeks 
by use of a new IBM eomputer 
installed at the Niagara Falls labora- 
tories of the Aviation Division of 
Olin Mathieson Chemical Corp. The 
new electronic computer, known as the 
IBM 650, will be used to calculate 
chemical equilibrium constants, reac 
tion temperatures, enthalpy and entropy, 
and other factors important in the high 
energy field. Information will be used 
at Olin Mathieson’s new $36 million 
high energy fuels plant at Model City, 


A highly accurate spectrographic 
method for determination of metal- 
lic impurities in powdered zirconium 
pyrotechnic compositions has been de- 
veloped for the Army. A report of 
the research is available for industry 
use through the Office of Technical 
Services, U. S. Dept. of Commerce. 0 


The new $4 million Research Center 
of United States Rubber Co. at 
Preakness, N. J., will be the com 
pany’s headquarters for research in 
the fields of rubber, plastics, textiles 
and chemicals. The company expects 
to dedicate the lab in the fall of this 
vear. 
Development of a new latex binder 
has been announced by Monsanto. 
rhe material is reported to have good 
weather resistance and the ability to 
form a strong, durable film quickly, 


even at near-freezing temperatures 


A contract for the study and design 
of a smal! source of heat utilizing 
the decay energy of reactor produced 
isotopes or reactor fission products has 
been awarded by AEC to the Nuclear 
Division of the Martin Company, Bal 
timore. 


| 
| 

2 
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HORIZONTAL PLATE 


FILTER 


The filter that for 25 years has featured perfect cake 
stability. The time tested, proven superiority of the hori- 
zontal plate principle has been accepted to the extent that 
in recent years this horizontal position of the cake has 
been the most copied design feature of any filtration 


principle by filter manufacturers all over the world. 


Aloysius C. Kracklover 


Plone 

SPARKLER 

MANUFACTURING CO. 
MUNDELEIN, ILL. 


Sparkler International Lid.— manufacturing plants in Canada, Holland, Italy and 


Australic. & Representatives in principal cities throughout the world 


Sparkler Horizontal Plate Filter. 
The cake maintoins its original posi- 
tion as formed regardless of pres- 
sure fluctuation, flow rate, or vis- 
cosity. No break through is possible 
even with a complete shut down of 
the filter. Filtering can be resumed 
with perfect safety at any time. 
With Sparkler plate construction a 
completely sanitary filter can be fur- 
nished. ‘nin, economical precoat is 


possible with a minimum of filter aid. 
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-WENDNAGEL 


PROCESSING & STORAGE 
EQUIPMENT OF WOOD 


g Designed to do the tough jobs “s 


s in Chemical Processing 


© Corrosion resistant. 

© Constructed for long life and low main- 
tenance. 

© Engineered and built to your require- 


An example of Wendnagel engine ermig and 
Multi- 
for elimination of acid 


construction for special applications 


Stage Gas Scrubber 


vapors and gases-—turnished to require 


ments 


Single Stage Gas Scrubber—built to require 
ments. Regardless of the size of a Wood 
Tank required for your processing—Wend 


nagel can design and build it for you 

Let Wendnagel Engi d the 
best type of construction for your particular 
application. Send details for our solution or 


write for « | equip 


rec 


620 W. Carmak Road, Chicago 16, Ill. 


INSTITUTIONAL NEWS 


CHL 

Awards, ranging from $3,600 to 
$5,000, for postdoctoral study in sta- 
tistics have been announced by the 
Committee on Statistics of the Univ. 
of Chicago. are intended 
for person field i 
tatistic of the physical 


The awards 
‘whose primary 
not but on 


nological, or social science Closing 


late 
ear 1957-8 is 


for application for the academn 


Feb. 15, 1957 


The “Outstanding. Activities” award 
of the American Society of Associa- 
tion Executives was won in 1956 by 
the Manufacturing Chemists Asso- 
ciation, Inc. The presentation was in 
recognition of the importance of the 


which the MCA 


on behalf of the chemical indus 


alety program con 
cuet 
award was announced re 


New York 


try 


cently in 


Revised or amended standards treat- 
ing the storage, handling, and use of 
liquefied petroleum gas have just been 
published by the National Fire Protec 

tion A four 


im number, are 


ociation The standards, 
available in pamphlet 


NEPA, 60 


and 


form from the tattery 
im luce ad 


National 


march St., Boston, are 
in the 1956 


Fire Cock 


edition of the 


Shell Merit Fellowships, which were 
awarded to 60 high school teachers 
in 1956, will be received by a 
teacher 


number of 
1957 This an 


Spaght ot 


cantly 
the 
nounced recently by M. | 
Shell, 


vho said that the exact number 


yreatet 
summer ot 
president of the Foundation 
vould 
he decided at a directors’ meeting thi 
fall 

Recipients of the Shell Fellow hip 
in 1956 received allowances for travel 
Stanford or Cornell, 


$500 in cash 


costs to tuition 
fees, living expenses and 
to offset loss of potential summer earn 
ing 
Mathematics 


with 


physics or chemistry 


five years’ experience 


teachers 
and known leadership ability will be 


eligible for the fellowship { 


Cultural studies are to be empha- 
sized this year at N. Y. Univ. College 
of Engineering. The plan, based on a 
two-year study, was recently announced 
by Dean Thorndike Saville tates 


that the projected additional courses 


who 


are designed to give the graduate en 
yvineer as adequate a grasp as posstbl 
Western 
the 


role of his profession in perpetuating 


of his heritage and a vivid 


sense of increasingly important 


and developing this invaluable legacy. 
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HIGH-PRESSURE BOILERS 
NEED PUREST WATER 


An ILLCO-WAY System, incorporating 
up-to-date ionXchange equipment, offers 
the best opportunity available today for 
obtaining the high-purity water that mod- 
ern high-pressure boilers must have to 
avoid serious loss of operating efficiency. 
Such a System will take the muddiest kind 
of hard river water and clean it up so that 
suspended impurities, mineral content, 
and dissolved solids are reduced to almost 
top 
boiler performance, always, and top tur. 
bine performance. 


ONE SOURCE FOR 
THE WHOLE SYSTEM 


Today, such a System can be obtained, 
complete, from a single source — Illinois 
Water Treatment Company. We design 
and manufacture every element to solve 
successfully the particular application. 
You do not need to combine a part from 
here and a portion from there — you get 
it all from us, al) tanks, all piping, all 
valves and controls, all resins and other 
materials, all carefully selected to suit your 
needs. Consult our experienced engineers at 
the next opportunity... 


ionXchange 


ILLINOIS WATER TREATMENT CO. 


unmeasurable quantities. The result 


840 CEDAR $1. 
ROCKFORD, 
MUNOTS 


1! ni 
WEW YORK OFFICE: 14) 447TH ST, NEW YORK 17, 
CANADIAN DIST. PUMPS & SOFTENERS, LTD. LONDON, ONT. 


7 
| 
i 
— 
| 
| 


INSTITUTIONAL NEWS 


America’s leading companies have 
been asked to nominate their most 
promising young executives for Sloan 
Fellowships for study in the MI 
School of Industrial Management this 
veal \s recipients of Sloan Fellow 
ships, those selected will attend the 
20th Executive De velopment Progra 

vhich begins in June at MII In a 
tull vear at the school, the fellow 

will study i depth the fundamental 


that underlie sound management a 


In a joint statement, the three major 
U. S. lithium producing companies 

\merican Potas! ana Chemical 
Mineral ind Lithiun Cobp ol 
\merica have innounced that the 
American Lithium Institute, Inc.. ha 


een established for the purpose oft 


conducting researc] on lithius ind 
compound Institute beet 
! rmed to meet ti ece 
tor a central organization Staffed tk 
rect research on problems of at 
ndustry-wide nature It will mais 


tain othees in Princeton, N. | 


A symposium dealing with research 
techniques useful in investigating the 
molecular structures of petroleum 
stocks boiling above 600° F. will be 
held Feb. 8 and 9 at the Jung Hotel 

New Orleans under the sponsor 
hip of Research Division IV on 
Hydrocarbon Analysis of ASTM 
(American Society for Testing Ma 
terials) Committee D 2. Fifteer paper 
will be delivered: nine by men from 
American oil companies, 1 from Great 
britain, one from a paper company 
which is a heavy consumer of petro 
leum products, and two by Carnegie 


lech faculty members 2) 


General Dynamics Corp. has made 
a grant of $1 million to the Uni- 
versity of California to assist in the 
expansion of the La Jolla campus to 
provicte lor a yraduate program 


science and technology C} 


This year's Corrosion Control Short 
Course of the College of Engineering 
Univ. of Oklahoma, will be held on 
April 2, 3 and 4 [ 


The United States World Trade 
Fair will be held in the New York 
Coliseum April 14-27. A _ total of 
over 40 nations are expected to dis 
play their resources and products is 
3,000 exhibits at what President Eisen 
hower has called another step in im 
proving political and economic condi 


tions throughout the world 


REACH All 


Overhead Valves 
without DANGER! 


REACH for 


Adjustable 
SPROCKET RIM 
with Chain Guide 


® Eliminote dongerous cotwalks, ladders, 
bolconies, boxes, stools, etc 

© Prevent accidents, protect personnel 

© Reach inaccessible areas easily 

© Operate every valve from plant floor 

® Eosy to install ond operate 

® No maintenonce, first cost, only cost 

© Easy instructions with each unit 


© Packed, completely assembled, one to o carton ") 
© Fits any size valve wheel wd 
© Your supplier carries complete stock a 


© Write for new descriptive Catalog sheet ond prices 


STEAM SPECIALTY CO. 
6 BABBITT SQUARE, NEW BEDFORD, MASS. USA < 


HUNDREDS OF PLANTS SOLVE 
PROBLEM OF SKIN INJURY 


“Kerodex” Offers Truly Effective Protection 
Against Skin Irritants 


Irritation from epoxy resins and amine hardeners, 
“dope,” solvents, cutting oils, and many other highly 
damaging substances is no longer a problem when 
“Kerodex prevents contact with the skin. Hundreds 
of plants find “Kerodex” successtul where other bat 


rier creams fail 


“Kerodex ® spreads on easily and acts like a glove 
that is invisible yet strong and flexible. Does not 
smear. Does not affect materials handled nor is it 
affected by them. Available in two types. For full 
information write to Ayerst Laboratories, e2 East 
4oth Street, New York 16, N. ¥ 5670 
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FOR 


ANALYSIS 
and COST 
ESTIMATES 
on NEW 
FILTRATION 
EQUIPMENT 
SEE... 


SPERRY 


Your Headquarters For 


FILTER PRESSES 


all sizes, all types for all require- 
ments. Available with center, side 
or corner feed; open or closed de- 
livery; simple or thorough washing; 
jacketed plates for filtering at high 


or low controlled temperatures 


LABOR SAVING DEVICES 


including Plate Shifters for easier, 


safer handling of plates and frames 
and Closing Devices in a full 
range of models to facilitate open- 
ings and closings of new Sperry 
Filter Press 
the field 


FILTER BASES cotton, paper 


synthetics and woven metals plus 


es or existing presses in 


pecial cloths for special require- 


ments. Plain or punched 


Mail coupon for your copy 4 
of the SPERRY FILTRA- 
TION CATALOG, complete 


with illustrations and spe- 
cifications to help you plan 
new filtration facilities 


D. R. SPERRY & CO. 


BATAVIA, WL. 

Soles Representatives 
George $. Tarbox Alidredge & McCabe 
808 Nepperhan Awe. 647 £ 17th Ave 
Yonkers, New York Denver 18, Colo 
M. Pilhashy 
833 Merchants Texas Chemical Eng. Co. 
Exchange Bidg 4101 San Jacinto 


San Francisco, Calit. Houston, Texas 


| 
| D. R. Sperry & Co CEP-1 | 
Jatavia, | 
Please send me a tree copy olf the | 
| 

| 


perry Filtration Catalog 


Narne 


Company 


Forty chemical engineers were 
| Charter Members of the Institute 
in 1908. Now Secretary Van 
Antwerpen is preparing a His- 
| tory of the A.I.Ch.E., wants to 
honor all charter members. But 
they are elusive—Do you have 
any information? 


The year 1958 will be the 50th Anni 


As part of the commemorative year's 


versary of the founding of 


activities, several special books are be 
ing published 

Chemical Ingineering Around Th 
Vorld, under the 
Professor 


guiding hand of 
Piret 
i:ngineering im the Process Industric 
Volume I being handled by W. Dixor 
Atlantic Refining, and Volume II in 
the hands of A. W. Fisher, Arthur D 


Little; a series of commemorative vol 


Chemical 


| umes on modern chemical enginecring 
based on the symposia for the 50th 
Annual History of the 
American Iustitute of Chemical Eng 


Meeting ; 


neers, being put together by F. J. Van 


Antwerpen, secretary of the Institute 


The Elusive Forty 


It is for the latter volume that secre 


| tary Van 


appealing tor 


Antwerpen is 


DID YOU KNOW AN A.I.Ch.E. FOUNDER? 


information on the 40 founding mem 
ber He wants to know all about 


then vhere they worked, what they 
did, where they are now, their achieve 
ment honors scientific progress 


anecdotes ! 


The names of the founding forty are 
listed below. Wive ons, other rela 
tives, friends, busine issociates, for 
mer students and employer please 
communicate with F. J. Van Ant 


werpen, American 'nstitute of Chemi 
cal | ngineet 25 W 4Sth Street 


New York 


Edward G. Acheson 
George P. Adamson 
*Jerome Alexander 
Lucius E. Allen 


Henry A. Hunicke 
Walter R. Ingalls 
H. M. Kaufman 
Arthur C. Langmuir 


*G. E. Barton Wm. P. Mason 
William H. Bassett Chas. F. McKenna 
A. Bement Richard K. Meade 
William Miller Booth A. L. Miller 

H. F. Brown Lovis A. Olney 

J. M. Camp John C. Olsen 


Charles Lee Reese 
Henry S. Renaud 
Ludwig Reuter 
Andrew Robertson 
Samuel P. Sadtler 
Thorn Smith 

A. P. Travtwein 


Charles A. Catlin 
Frederick Dannerth 
Allan W. Dow 

F. W. Frerichs 
Wm. M. Grosvenor 
Edward Gudeman 
Eugene Haanel 
George H. Heath David Wesson 
Herbert Hollick J. Edward Whitfield 
David Wilbur Horn F. G. Wiechmann 


* Still Active Members 


‘COLTON 


FINEST QUALITY 


STEEL TANKS 


ARTHUR 


COMPANY 
 Estoblithed 1887 


PRODUCT 
we 
A 
| 
= 
| 
City State 
| 
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INSTITUTIONAL NEWS 


Approximately 4,500 high school, 
and 250 college, teachers of science 
and mathematics wil! benefit during 
the summer of 1957 from teacher 


training programs sponsored by the 


National Science Foundation at sum 


mer imstitutes in 95 colleges and uni 
versities 


Three buildings valued at $250,000 
have been deeded to the Gaston 
(North Carolina) Technical Institute 
by the Firestone Tire & Rubber Co, 


[he transaction took place at Fire 


stone’s Gastonia, N. ¢ textile plant 


(;aston Technical Institute plans to sell 


its present Tac ilitue and move imto tl 


new quarters. The Institute is operated 
by the Univ. of North Carolina 


Seven national awards in engineer- 
ing education will be given by the 
American Society for Engineering 
Education at its 1957 Annual Meet- 
ing at Cornell University, June 17-21. 
Competition for the awards is now 


open, nomination blanks are ready 
The seven awards ire 
1) The Lamme Award to an en 
yineering educator for distinguished 


achievements toward the advancement 
of the profession 

2) The George Westinghouse 
Award—an annual $1,000 prize for 


distinguished contributions to teaching 
engineering students 

3) The Vincent Bendix Award 
tor top achievement in engineering re 
search in colleges and universities 

4) The Curtis W. McGraw Research 
Award—to honor young staff members 


for contributions through engineering 
college research—a $1,000 prize 

5) The James H. McGraw Award 
an annual prize of $500 for established 
achievement in technical institute edu 


cation 
6) The President's Award to Young 
Engineering Teachers, given annually 


for papers written by young engineer 
ing teachers on a phase of engineering 
education 

7) The Engineering Drawing 
\ ward 
Further information and blanks for 
nomination are available from W 
Leighton Collit Secretary of ASKI 


University of Illinois, Urbana, Ill 


The Tenth Western Metal Exposi- 
tion will be held concurrently with 
the Tenth Western Metal Congress, 


under the auspices of the American 
Society for Metals, the Exposition will 
occupy the entire Pan-Pacific Audi 


torium and three canvas pavilions 


March 25-29 in Los Angeles. Held | 


DETROIT OFFICE 
CHICAGO OFFICE: 332 South Michigan Avenue 


urnace 


Here are two good examples of our work 
in high-nickel castings! 


These are in the Duraloy HT group 
calling for Ni 33.37 percent. We've 
gone as high as 68% nickel on 
some castings where extrerhely 
high temperatures and very severe 
corrosive conditions had to be re- 
sisted. The important factor con- 
cerning castings for exceptionally 
high temperatures is that they must 
retain their structural form under 
load. 


Knowing just how much nickel 
to put in and how much chromium 
and other alloying elements de- 
pends to a large extent on experi- 
ence .. . and it is experience that 
we can offer you for the castings 
you need. We've been producing 
static castings since 1922 and cen- 
trifugal castings since 1933, being 
among the pioneer founders in 
each class. 


if you would care to have our 
metallurgist study your casting 
problem, we shall be glad to have 
you call upon us for the service. 


OFFICE AND PLANT 
Alst Street, 
Woodward 
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r New Genera s yours for the a 
Our N for th 
THE U SHALU COMPANY 


measure 


‘ Every item in the Diamond D 
Blue Line will measure with maxi- 
y mum accuracy and uniformity. The 
‘ graduations are calibrated with ex- 
treme care and the etching is deep 
and clear to afford maximum read- 
ability. 


The pigment in the Diamond 
D Blue Line is heat-fused into the 
graduations and is impervious to 
practically every chemical. 
The Diamond D Line 
} is annealed in electrically-con- 
trolled lehrs to relieve internal 
strain and each piece is double 
tested to rigid standards. When 
you need laboratory glassware 
with built-in accuracy and uni- 
formity, specify the Diamond D 
Blue Line. 


Send for FREE brochure today. 


DOERR 


GLASS COMPANY 


VINELAND, WN. J. 


BULKOMATERIAL CONTROL 


under 


Pressure or Vacuum 
-- 


— 


New Roto-Bin-Dicator mounts out- 
side bin, at any angle, for bin 
level signaling or machinery con- 
trol. Material loads on paddle 
actuate Micro switch in motor 
housing. Flexible paddle shaft 
permits use with large or lumpy 
materials. Explosion-Proof 
U. L. Listed Units Now Available. 


BIN- 
DICATOR 


BIN- 
oly. / DICATOR 


BIN-FLO 
AERATOR 


The original diaphragm-type | 
bin level indicator for all ordi- 
nary applications. 


low pressure oir diffuser 

‘ assures steady flow of fine, 

— dry material that tend to 
pack in storage. 


THE BIN-DICATOR CO. 


13946-H Kercheval + Detroit 15, Mich. 
Phone: VAlley 2-6952 | 


WE SELL DIRECT + PHONE ORDERS courcr | 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is o list of candidates for the designated grades of 
membership in A.1.Ch.E. recommended for election by the Committee 


on Admissions. 


These nomes are listed 
of the Constitution of A.I.Ch.E 


in accordance with Article til, 


Section 8 


Objections to the election of any of these candidates from Members 


and Associate Members will receive careful consideration 


if received 


before February 15, 1957, at the office of the Secretary, A.l.Ch.—., 25 


West 45th Street, New York 36, N. Y 


Member 


Adams, Marvin A., St. Paul, Minn 

Anderson, James A., Jr., Baytown, 
Texas 

Boon, Joe G., Charleston, W. Va. 

Campbell, Delwin M., Jr., St. Louis, 
Mo 


Campbell, Ramsey G., Berkeley, 
Calif 

Carney, Charles H., Boytown, 
Texas 

Chenault, Bert R., Houston, Texas 


Clark, William E., Overland Park, 


Kansas 
Coleman, John H.. St. Louis, Mo. 
Cordiner, James 8. Baton 
Rouge, la 


Eld, Aksel C., Pittsburgh, Pa 
Flood, James E., Jr., Newark, Del. 
Gerbes, Otto, Baytown, Texas 
Gilbert, Harry, Bay Village, Ohio 
Helgren, Norman R., Weeks, Lo. 
Hess, Donald M., Louisville, Ky. 
Hobart, Vernon F., Joplin, Mo. 


Hodson, John R., Channelview, 
Texas 

Kone, Vernon H., Texas City, 
Texas 

Kraemer, Herbert F., Baton Rouge, 
la 

Lewis, H. Clay, Atlanta, Ga 

lynch, Edword H., El Segundo, 
Calif 

Mason, Edward A., Lexington, 
Mass 

McKelvey, James M., Baltimore, 
Md 


Merryman, John, Jr., Cockeysville, 
Md. 

Michoel, L. W., Chicago, 

Monet, Gilbert P., Wilmington, 
Del 

Munns, William O., Toronto, Ont., 
Can 

Ratje, John D., Borger, Texas 

Rock, Eugene T., Edgewood, Md 

Rosencranz, R., Jr., Houston, Texas 

Schutt, Hermann C., Boston, Mass. 

Schwartz, Clarence E., Charlottes 
ville, Va. 

Skinner, Loren C., Memphis, Tenn 


Slansky, Cyril M., Idaho Falls, 
Idaho 

Stone, Louis, Laurelion, N. Y. 

Tannich, Richard Baytown, 
Texas 

Templeton, Hugh €E., Cincinnati, 
Ohio 

Vreeland, Ralph J., Jr., Los An- 
geles, Colif. 


Associate Member 


Adoms, Frank S., Jr., Auguste, Go 

Aman, John K., Wayne, Pa. 

Annesser, Richard J., Ann Arbor, 
Mich. 


') 


Atchison, William E., Baton Rouge, 
la 
Bauni, 

Ark 
Beroes, Charles S., Pittsburgh, Pa 
Boozalis, Theodore, Houston, Texas 


Henry Jr, Newport, 


Boozenny, Alex., Henderson, Ne- 
vada 

Brooks, Leonard R., Houston, 
Texos 

Byers, Richard N., Toledo, Ohio 

Cassel, Robert F., Summit, N. J 

Chester, Geoffrey D.,. Baton 
Rouge, la 

Chocas, William, Memphis, Tenn 


Clark, Jerry C., Texas City, Texos 
Clements, James S., Decatur, Ala 
Clinton, Sam D., Ook Ridge, Tenn 
Coaker, Anthony W., No. Wilbro 
ham, Mass 
Cooper, Dale O., Torrance, Calif 
Corneille, J. L., Montreal, Que., 
Can. 
Davis, Donald A., Houston, Texas 
Davis, J. Rogers, Jr., Philadelphia, 
Pa 
Desnoyers, 
N.J 
Driscoll, William J., Lorain, Ohio 
Edwards, Don B., Charleston, W 
Va 


Poul J., Somerville, 


Erskine, Donald 8., los Vegas, 
Nev 

Esterhoy, Charles J., Manville, 
N. J 


Favreau, Robert L., Aiken, S. C 
Foss, Alan S., Wilmington, Del 
Fussel, Larry Neil, Hommond, Ind 
Gebert, Bob J., Orange, Texas 
Gervasi, Gilbert, Linden, N. J 
Giove, F. C., Oak Ridge, Tenn. 
Gosselin, Donald A., institute, 
W. Va 
Graf, Frank A., Idaho Falls, idaho 
Griffith, D. Edwin, Baytown, Texos 
Hagquist, Gerald H., San Jose, 
Colif 
Harris, Jay R., Philadelphia, Pa 


Hendrickson, M. Jay, Pittsburgh, 
Pa. 

Hotchkiss, Leonard B., So. Charles 
ton, W. Va 

Ing, Samuel, Jr Cambridge, 
Mass 

Jackson, Jorge, Maracaibo, Vene- 
zvuela 

Jackson, Wayne Olin, Somerville, 
N.J 


Jones, Kenneth L., Houston, Texas 
Hallee, Lawrence P., Boston, Moss 
Harrington, Richard F., St. Albans, 
W. Va 
Hasbrouck, 
Park, Pa 
Hatcher, Jack M., Van Nuys, Collif 
Hohmann, John P., Oakland, Collif 
Hollis, James R., Wyandotte, 
Mich 
Jardine, D. A., Kingston, Ont., Can 


Lovis P., Jr., Ridley 


it 
KS 4 
| 
4 
f 
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King, Kenneth, Jr., No. Wales, Po 

Koon, Calvin S., Jr., Savannah, Go 
Kordiak, Stephen M., Orange, Conn 
Kruse, Ronald E., Morcus Hook, Pa 
Lander, Joel R., Boytown, Texas 

Lane, Thomas V., Richland, Wash 

Letts, Roger W. M., Old Greenwich, Conn 
Lin, Francis C. M., Pittsburgh, Po 

Lloyd, Julius E., New Castle, Del 
Maginn, Robert A., West Orange, N. J 
Manning, Robert E., Stote College Pa 
Martin, Phipps T., Aiken, S. C 

Marziani, A. W., Inglewood, Colif 
Moyer, Bernard, Wilmington, Del 
McGriff, Haskell H., So. Charleston, W. Va 
Merz, Gerald F., Aiken, S. C 

Meyer, Herbert W. H., Jr., Baytown, Texas 
Meyer, Richmond G., Wyandotte, Mich 
Miller, Paul Mellis, Newark, Del 

Miller, Robert A., Dearborn, Mich 

Mings, Walter J., Whiting, ind 
Moosovian, H., Cloquet, Minn 

Mulman, Morris, Edgewood, Md 

Norang, Rajinder K., Buffalo, N.Y 

Ord, Robinson, Jr., Niagora Falls, N.Y 
Ortt, William C., Sistersville, W. Va 
Pahl, Robert, St. Louis, Mo 

Parker, Harry W., Bartlesville, Oklo 
Paul, Edward L., Sea Girt, N. J 

Philliou, Philip J., Long Island City, N.Y 
Piazza, Michael A., Kingsport, Tenn 
Pulaski, Alfred Steven, Brooklyn, N. Y 
Reed, Gordon A. D., Montreal, P.Q., Can 
Rickles, Robert Norman, Brooklyn, N. Y 
Riggs, Donald R., Baytown, Texas 
Ringler. Donald 8., Cumberland, Md 
Rives, James B., Jr., Orange, Texas 
Rodgers, Robert B., St. Louis, Mo 

Rohner, Robert, Boston, Mass 

Roseberry, Roy B., Jr., Charleston, W. Va 
Roth, John A., Lowisville, Ky 

Russell, Joseph L., Midland, Mich 
Rymorz, Ted M., Chicago, Ill 

Sabin, William W., Detroit, Mich 

Salmon, Warren A., Cambridge, Mass 
Sanders, R. G., Jr., Beaumont, Texas 
Soyre, Clifford M., Jr., Wilmington, Del 
Schlager, Stephen T., Stamford, Conn 
Schmidt, John E., Jr., Charleston, W. Va 
Simon, R. H. M., West Springfield, Mass 
Smith, George Ca. Wilmington De' 
Smith, Gordon R., St. Paul, Minn 
Squires, Poul H., Wilmington, Del 
Stauffer, Harry C., Pittsburgh, Po 
Stewort, Gary G., El Segundo, Calif 
Strausser, John R., Pittsburgh, Pa 

Tang, Walter K., Madison, Wis 

Thomas, Duniel J., Springfield, Moss 
Thornborough, Dale, Wavkegon, Iii 
Traylor, Richard W., Texas City, Texas 
Vinson, R. O., Lake Jackson, Texas 
Wass, Donald M., Charleston, W. Va. 
Weldon, R. Allan, Willow Grove, Pa 
Wen, Chin-Yung, Morgantown, W. Va. 
Wilde, Peter V. D., Warwick, 
Williamson, Thomas S., Kingsport, Tenn 
Willson, Dan H., Baytown, Texas 

Zellars, W. A., Alvin, Texas 

Zook, George E., Lovisville, Ky 


Conversion of a $2,000,000 industrial 
plant into a modern center of scien- 
tific and engineering education was 
recently made public by the Polytech 
nic Institute of Brooklyn. The plant 

1954 from the Ameri 

(orp., conversion is 


exper ) bet ween $1,500,000 


and $2,000,000 


Wirether its a kettle, reboiler, 

reactor or other process equipment, 
Manning & Lewis engineers and 
craftsmen are ready to design and 
fabricate a unit, tailor-made to fit your 
particular process need, and priced 

to fit your budget. 


You need only supply the performance 
requirements. An experienced M & L 
engineer will take it from there and 
specify type, size, method of con- 
struction, etc.—all the essentials 

that have made Manning & Lewis 
equipment preferred in plants 

from coast to coast. 


Send your inquiry 
or have a 
M & L representative call. 


30 Ogden Street = Newark 4, New Jersey 
A 
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President 
Rushton, vice-president 
Holbrook, executive sec 
retary Van Antwerpen 
past-president’ Whitman 


to r Wilhelm 
Koffolt, Healy, Benedict 
Picture of new officers 
of the Nuclear Engineer 
ing Division will appear 
in the February issue 
They are: H. S. Isbin, U 
of Minnesota, chairman; 
W. K. Davis, A.E.C., vice 
chairman; C. E. Dryden 
Ohio State U., secretary 
treasurer; plus, on the 
Executive Committee, W 
A. Rodger, Argonne; M 
C. Leverett, GE; J. A 
lane, ORNL; and J 
N. Clegg, Battelle 
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CAMERA .. . BOSTON MEETING & OTHERWISE 


FINALIZING PLANT 
LAYOUT 


Engineers from Socony Mobil and J. F 
Pritchard meet to examine model of 9,000 
bbl./day fixed-bed reformer, 
finalize piping and piant layout for unit 


catalytic 


Pritchard is engineering and to construct 


LECTURERS & AWARD 
WINNERS 


L. to r., top to bottom: Institute Lecturer W 
K. Lewis; Junior Award winner Ted Weaver; 
Professional Progress Award winner R. R 
White with president Whitman; Wm. H. Walker 
Award winner Edward Comings; Student 
Problem Contest first prize winner Don Cianci 


BOSTON SOCIETY 


& Mrs.’s: James 
Baird; A w (Bud) 
Fisher, Jr; S. B. Zdonik; 
Walter M. Davis 


| 
| 
| 
| THE NEW OFFICERS... 
| 
. . AND NEW DIRECTORS | 
| 


PRESS CONFERENCE 


Chief of Naval Operations Arieigh A 
Burke, commenting on role of fleet in re 
cent Suez crisis, with, |. to r., Comings 
Rushton, Donovan, White, and Whitman 


L. to r., top to bottom: Executive secretary 
Van Antwerpen’s roundup of committee 
chairmen; Heat Exchangers Subcommittee 
of Equipment Testing Procedures Com 
mittee; Bob York's Public Relations Com 
mittee; Coke time at the special Student 
Session with General Committee chairman 
James Donovan the center of attention; 
on TV, Rushton & Comings explaining 
signific ance of AIChE Annual Meeting 
to interviewer Jonathan Karas, a New 
Hampshire Univ. physics prof, to whom 
they presented A.I.Ch.E. citation in recog 
nition of his success in popularizing sci 


ence and technology over TV and radio 


PILOT PLANT 


Fiuvor Corp., itd. has installed pilot plant 
facilities at a two-acre area in Whittier, 
Calif. and will actively seek industrial 
contract research in the petroleum, chem 
ical, and petrochemical industries. About 
30 technologists staff the Whittier installa 
tion 
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The new chemistry and chemical engineering 
building at Case Institute of Technology in 
A Cleveland. The $1,800,000 structure provides 


AW: 88,000 square feet of modern laboratory, 
<a wo classroom, office and research space under one 


: | roof. The third major addition to the Case 
fon campus, the new building provides much 
| highly specialized equipment, including a 
~ 


shielded “hot” lab for nuclear studies 


| “More than 5,000 companies are 

./ | being slowed down by the need for 
an additional 50,000 engineers,” says 

Industrial Psychology, Inc., national 


psychological research organization 
“Industry used one engineer for each 


PATENT 
PENDING . 400 employees 75 years ago. Today, 


sizes 
lave usec )U00 new engineers against 
va 3 the 22,000 who actually got their de- 


grees. Scientists, designers, other types 


the demand is one engineer for every 
40 employees. Last year industry could 


of technical personnel, and even skilled 
workers are in the same demand.” 
While these figures include all types 
of engineers, they are thought to be 
generally applicable to the chemical 
industry in particular. What concrete 
steps can be taken immediately to 


It’s new! It’s simple! It’s versatile! And for 
countless applications, Barco’s new Type C 
Rotary Joint will give you the best operating 
records you've ever had. 


FOR ALL SERVICES—One basic style of re- | 1. Study job assignments in your tech- 
volving joint for single flow or syphon flow nical departments 
...one basic seal for steam, air, water, oil, 
gas — or alternating hot and cold! For tem- 
peratures to 450°F. Special to 500° F. 
part-time work, then later develop 


NO LUBRICATION NEEDED — Bearings | ® them into full-time engineers 
for wear. Long life without repairs or 
maintenance. 


LOW TORQUE — Low starting and running ye Pratt Institute, Brooklyn, N. Y., is 
torque*. Saves power. Suitable for any or- i! going to put an entirely new cur- 
dinary speed. To 200 psi, steam, or 400 psi, a ; riculum in engineering into effect. 
hydraulic. Basis will be a common two-year cur 


alleviate this situation? Industrial Psy- 
chology suggests : 


Make job assignments in terms of 
psychological potential 
I:mploy engineering students for 


riculum for chemical, electrical, mdus 


COMPACT, SIMPLE — Malleable iron body; trial and mechanical engineering stu 
heat treated steel shaft; R.H. or L.H. thread. dents, with emphasis on mathematics 
Eight sizes, 2" to 3°. NEW CATALOS 310 TODAY. and science without specialization, ex 

cept for a minor amount in the junior 


*Typical example: 12 in. lbp. starting torque for 1" Type C on 
100 pai water. Rotating torque, same. and senior years Students will not 


BARCO MANUFACTURING CO. 


5608 Hough Street . Barrington, Illinois 


have to decide on a field of specializa 
tion for two years, and the third, 
fourth and fifth graduate years can be 


The Only Truiy Complete Lime of Flexible Ball, Swivel, Swing and Revolving Joints taught by specialists with a much 
in Canada: The Holden Co., itd., Montreal higher grade of student O 


ov 
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| INSTITUTIONAL NEWS 
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| TYPE C 
Rotary 
Joint 
for | 
2ARCO 
ge 


OVERSEAS NEWS 


Two ammonia synthesis separation 
plants, a urea plant in Japan, and 
an ammonium sulphate-from-gypsum 
plant in Italy, are among the new 
projects of Chemical Construction 
Corp. in its planned expansion of 
engineering design and construction 
services. Chemico, since its purchase 
from Cyanamid by Electric Bond and 
Share, is operating as an independent 


subsidiary 


Dow Chemical has purchased a 50% 
interest in Productos Quimicos Mex- 
icano, S.A., a.producer of caustic 
soda. Plans call for an immediate 
doubling of the Mexican company’s 
plant capacity CJ 
An industry exhibit open to the pub- 
lic at large is planned as part of 
the activities of the Second Cuban 
Congress on Petroleum to be held 
in Havana May 5-11, 1957. 


There will be six working sections 
at the Congress geology, geophysics 
und ren hemistry drt illing and produc 
tion; processing distribution and 
utilization; research, development and 
testing ; education and traiming of pet 
sonne!; and management, economics 
and law 

Many speakers will discuss the 
nascent Cuban oi! industry, but the 
Congress also desires papers of a 


general character so that all aspects 
of the industry will be fully covered 
Papers should be on hand by March 1, 
1957. Offices are in Edificio Habana 
ROO, Havana, Cuba 
The Government of Jamaica, B.W.L., 
has eliminated or substantially liber- 
alized its industrial income tax laws 
and import duties in a move to stimu 
late capital investment on the island 
by the American chemical industry 
Companies recently established under 
Jamaica's Industrial Development Pro 
gram include producers of soap, gyp 
sum, paint, cement foam = rubber 
goods ; and plans show that the paper 
glass, and steel industries will be active 
on the island in the near future a) 
A contract for the design of a nitric 
acid plant at Monclova, Mexico, has 
been awarded to the Engineering 
Division of Societe Belge de l’Azote 
et des Produits Chimiques du Marly 
(S.B.A.) of Liege selgium. Com 
panies awarding the contract, Saint- 
Gobain and Batignolles-Chatillon, are 
part of a group of French and Mexican 
companies installing an industrial com 
plex for the production of nitrogenous 
fertilizers. S.B.A own nitric acid 


process will be used in the plant 
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“SELF-CLEAMING FILTER 


@ Trade Mart 


COMPRESSED GAS 


EXPANDED GAS 
CLEAR LIQUID 


OUTLET (CLOSED) 


(CLOSED) 


PRESSURE 
GAUGES 


FILTER CAKE FILTER CAKE 


. broken up 
by sleeve ex- 
panding under 
pressure of 
back-flow. 
Cake flows 
down to drain. 


Perforated tube 
covered with 
synthetic fabric 
sleeves 


INLET (OPEN) INLET (CLOSED) 


DRAIN (CLOSED) DRAIN (OPEN) 


Industrial’s new tubular filter 
creates own air pressure for 
fast self-cleaning in seconds... 


* SMALL FLOOR SPACE 
© ELIMINATES FILTERED WATER FOR CLEANING 
© ELIMINATES BACK FLOW PUMPS 


Simply shutting off the outlet valve at the end of a 
filtering cycle prepares the filter for Hydra-Shoc 
cleaning. The air trapped in the filter chamber builds 
up under normal input pressure. Then a set of quick 
opening valves simultaneously shut off the inlet and 
open the drain. The air, suddenly released with a 
hammer-like bléw, expands the fabric sleeves, in- 
stantly dislodging, and forcing the filter cake through 
the drain in seconds. 


Special bulletin now available showing operating 
sequence, sectional drawings and principle of operation. 
SEND NOW FOR YOUR COPY OF BULLETIN NO. 114-1155, 


INDUSTRIAL 
FILTER & 


z 
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TANTALUM... 
If you don’t need it, 
you can’t afford it. 


If you need it, you can't 
afford to do without it! 


66F' is an easy matter to determine whether or not 
¥ you need tantalum in your process. If tantalum 
eliminates shut-down, product contamination, side 
reactions, fume damage and other waste due to 


corrosion, you need it! 


If tantalum increases equipment life four-fold, or 


more, even if it costs only twice as much...you need it! 

Tantalum is immune (not merely resistant) to any 
of the following: hydrochloric acid, nitric acid, per- 
chloric acid, bromine, iodine, hydrogen peroxide, 
chlorine, chlorine dioxide and many others. It is so 
slowly attacked by sulfuric acid that life may be 
measured in decades. It is strong, immune to thermal 


shock, unequalled in heat transfer efficiency. 


Fansteel engineers can evaluate the pros and cons 
of tantalum very precisely as they apply to your 
process, From that point, it will be very easy for you 


to reach your own conclusions. 


USE TANTALUM WITH ECONOMY for most 
acid solutions and corrosive gases or vapors. 


Write for free TANTALUM booklet today! 


Chemical Equipment Division 
NORTH CHICAGO, ILLINOIS, USA 


Not recommended for HF, strong alkalis or substances containing free SO3. 


FANSTEEL METALLURGICAL CORPORATION 


G562A 
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At the recent opening of the Fourth Interno- 
tional Chemical, Rubber and Plastics Exposi 
tion in Paris, the M. W. Kellogg and Societe 
Kellogg joint display attracted considerable 
attention. Here, M. Maurice Lemaire, French 
Minister of Industry and Commerce (left of 
center), congratulates company representatives 
on their booth. 


A 50,000 ton/year urea plant has 


gone on-stream at the Staatsmiyner 


works in Limburg, Netherlands 


Polyvinyl chloride is now in pro- 
duction at the Takaoka plant of the 
Japanese Geon Co., an associate con 
pany of B. F. Goodrich Chemical 
New plant has initial annual capacity 
of 6,500 tons, will be expanded within 
the year to the largest polyvinyl chlor 
ide plant in the Eastern Hemisphere. 


The prospective site of a neoprene 
synthetic rubber plant in Northern 
Ireland is a 38]-acre tract near Lon 
donderry now under option to Du 
Pont Co. (United Kingdom) Ltd. As 
suming successful completion of engi 
neering and economic studies now 
under way, plant construction will 
probably begin early in 1957 0 
Construction of a nuclear and com- 
mercial graphite plant at Newcastle, 
England, will begin in the spring of 
1957. Scheduled for full productior 
in late 1958, with an initial capacity 
of 15,000 long tons a vear, the plant 
ill be rated by Anglo (jreat |Lakes 
Corp., Ltd., a new company organized 
in England by the electrode division 
of Great Lakes Carbon Corp ind 


four British companies 


A contract for the construction of 
three 16,000-ton ore ships to trans- 
port bauxite from Surinam, Dutch 
Guiana, to the U.S. has been awarded 


to Ottensener Fisenwerk, Hamburg 
by Olin Revere Shipping Corp., an 
affiliate of Olin Revere Metals Corp., 
N. Y. The ships are specially de 
signed to enable them to carry 14,000 
tons of ore (as compared to 8,700 limit 


previously) and still have shallow 


enough draught to clear the shallow 


am] 


bar across Surinam harbor 


OVERSEAS NEWS 
- 
| 
[ 
| 
| 


What's your 
Problem ? 


G-B, a leader in its field for over 50 
years, offers complete responsibility 

from design to finished product 
Regardless of your processing pro- 
blems, G-B has the practical experi- 
ence, the engineering know-how and 
the manufacturing facilities to solve 
them. G-B Engineers are at your 
service at any time to discuss your 
processing problems without 
cost or obligation 


Write for complete catalog showing the 
facilities and services 
of Goslin-Birmingham 


BIRMINGHAM 


MANUFACTURING CO., IMC. 
SIR MINGHAM ALABAMA 


for prompt service and delivery on 
INDUSTRIAL WIRE CLOTH 


with mesh openings 


from this 


to this 


in 9 weaves 

in any metal or alloy 
in bulk or 
fabricated parts 


The Cambridge 
Wire Cloth Co. 
Dept. | * Cambridge 1, Md 


OFFICES IM PRINCIPAL INDUSTRIAL 


LET US FILL your next 
order for wire cloth in any 
mesh or weave. Call your 
Cambridge Field Engineer 

he’s listed under “Wire 
Cloth” in your classified 
telephone book. OR, 
WRITE DIRECT for 
FREE 80-PAGE CATA. 
LOG and stock list giving 
full range of wire cloth 
available. Describes fabri- 
cation facilities and gives 
useful metallurgical data, 
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MIX LIQUIDS 
in any container 


You can do hundreds of mixing 
jobs at low cost. You can get 
rapid, uniform mixing in no time 
at all with an Alsop Portable 
mixer, It’s easy to clamp in 
place on any open vessel, You 
can easily and quickly adjust it 
to the correct mixing angle— 
service many different operations 
in various places throughout 
your plant. 


Many models te choose from 

sizes 1/20 to 7% H.P. in your 
choice of motors and materials 
of construction, Send for Alsop 
Mixer Catalog today—use coupon 


below 

| 

iT 
| 
Portable Mixer Mounting Assembly 
allows effortless adjustment -up and 
down and right or left to any angle 


for the mixing action your process 
might require 


WRITE FOR MIXER CATALOGUE 


©9292 
ALSO ENGINEERING 

CORPORATION 
1201 Gold Street, 


Milldale, Connecticut 
Please Send Me Your Catalog of Alsop Mixers 


Nome — 
Compeny 
Address 


City Zone 


MAIL COUPON NOW! 


METALS HOLD SPOTLIGHT 
AT LOCAL SECTION MEETINGS 


Capitalized cost, nuclear energy, 
petroleum subjects also dis- 
cussed as sections enter most 
active period of year. 


It wasn't until 1932 that a process wa 

developed that could produce titanium 
in large enough quantities to be ot 
much use, R. A. King, Republic Steel 
Corp., told the October meeting of th: 
El Dorado Section (1). S. Thomas) 
But the cost was still so high that by 
1946 only two tons of titanium were 
produced a year. Today, production | 
up to 14,100 tons, with four companie 
producing the material. Main cause ot 
the rapid rise in production is the wide 
application of titanium in the aircraft 
industry where the metal’s lightnes 

high strength and inertness is highly 
prized, But it is also finding wider 
and wider application in the chemical 
industrie sig 
about $13.00 pet 


food and 
problem is still cost 


pound 


Rare Metals 


The market value of tive rare metals 
recovered in zinc smelting is greater 
than the market value of the zine in 
the same ore, according to J. L. Hart 
National Zine Co pe iking before the 
November meeting of the Oklahoma 
Section (/ 1. Warzel) 
costs are high for these rare metals, 


Re overy 


but their utilization has expanded ra 
pidly ince World War I! The five 
metals are: cadmium, gallium, german 
ium, indium and thallium. Each ha 
unusual properties which have given 
them major uses for special applica 


Alloys 


To be serviceable at high tempera 
tures, a metal must have satistactory 
melting point, coefhicient of thermal 
expansion, and thermal stability. Em 
phasizing those points, Ek. N. Skinnet 
International Nickel Co., went on to 
explain to the November meeting of 
the East Tennessee Section (/. / 
Hunt, Jr.) that the principal suitable 
metals are iron alloys containing var- 
ious amounts of nickel and chromium 
although molybdenum is a promising 
new metal for alloying. The composi 
tion of the surrounding atmosphere has 
a great effect on the serviceability of 


a metal. In addition, alternate heating 
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and cooling or quenching will affect 
metals differently. Much remains to 
be done in this entire field, since po- 
tential service requirements far exceed 
presently available materials 


Capitalized Cost 


Using an equatior ¢ lelen, 
Solvay Process Division (Allied), dis 
cussed the ¢ omparisons ol Alterna 
tives by Capitalized Cost. The equa 
tion is A 


capitalized cost 
initial equipment cost 
(1+4)” 
1+1)™ l 

interest rate 

m number of years service life 
Jelen, speaking before the December 
meeting of the Rochester Section 
(I. L. Wells), went on to illustrate 
the application ot capitalized cost as 
a method of reducing cost time factors 
to a common basis. Jelen’s method and 
examples were published in detail in 
the October, 1956, issue of CEP 

In modern synthetic fiber plants, one 
out of every ten employees is a skilled, 
technically tramed person, aid R. W 
Sudhoff 
December meeting of the National 
Capital Section. The synthetic fi- 
ber field, Sudhoff went on, is not a 


Chemstrand Corp., to the 


field for the amateur The mtegration 
ind fiber 


ential to low cost ind 


of raw materials, monomer 
manutacture, ¢ 
top quality necessitate a rather large 
operation before initial sales can be 


realized In the case of new item a 


(Continued on page 124) 


Ex-president of A.I.Ch.E. Walt Whitman in- 
spects facilities at Battelle West Jefferson Hot 
Cell Laboratory on visit to Akron section. 


| 
| — 


Standard Series 5 Chempump 
%4 horsepower 

90 ft. shut-off head 

50 gpm open flow capacity 


Industry's widespread acceptance and re- 
sultant production economies make pos- 
sible great reductions in the prices of 
Series S Chempumps. Prices on these leak- 
proof, low-maintenance pumps now start 
at $325—less than the cost of conven- 
tional centrifugal pumps of similar de- 
livery characteristics and standards of 


workmanship. 


Like all Chempumps, Series S units com- 


bine pump and motor in a single hermeti- 


NEW LOW PRICES 


of standard Series S Chempumps 


With Closs A insulotion With Closs H insuletion 
(for temperatures (for temperatures 
to 180F ) to 350F ) 


Type 316 
stainless 


$325 $385 


$375 $435 


Substantial Price Reductions! 


Now... 
a seal-less Chempump 
that costs less than 


an ordinary 


centrifugal! 


cally sealed unit. No seals, no stuffing 
boxes. No problem of motor and pump 
alignment. Pumped fluids can’t leak or 
be contaminated by outside matter. Bear- 
ings are constantly lubricated by the 


pumped fluid itself. 


Write for complete details on low-cost 
Series S Chempumps. Send for Bulletin 
1030. Chempump Corporation, 1400 East 
Mermaid Lane, Philadelphia 18, Pa. Engi- 
neering representatives in over 40 prin- 
cipal cities in the United States and 


Canada. 


First in the field... process proved 
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SCHNEIBLE 


Somewhere 
in here... 


is the solution 
to your air 
scrubbing problem 


Yes, somewhere in these files, repre- 
senting more than two decades of 
leadership in the wet collection field, 
is a problem similar to yours... a 
problem solved by Schneible Multi- 
Wash Collectors. 

Dust, fumes, condensable vapors, 
soluble or acid gases and odors, all 
have yielded to the highly efficient 
Multi-Wash action developed by 
Schneible engineers. 

Multi-Wash units are flexible, too. 
They can be constructed of any of 
several corrosion resistant alloys, or 
have their interior surfaces covered 
with special coatings. Also, plain car- 
Re agh = bon steel can be used in many cases 

by recirculating an alkaline solution, 
resulting in large savings to the user. 

Why not write TODAY for more 
information, or call us direct? We are 
in business to serve you 


Cable Address CBSCO 
European Licensee: Eiex A 
lurich, Switreriand 


Claude B. Schneible Co. 
P.0. Box 1, North End Station 
Detroit 2, Michigan + Phone TRinity 5.4212 


SERVING INDUSTRY THE WORLD OVER 
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News of the Field 


FROM LOCAL SECTIONS 


(Continued from page 122) 


large amount of field development 


vork must be done before the huge ex- 
penses of imtial process and product 


development can be erased 


Fuels and Hydrocarbon Extraction 


For maxiunum efficiency and pertor 


mance, each of the new engines being 
developed requires its own special fuel 
W. J. Sweeney, Esso Research and 
Engineering, told the December meet 


ing of the New Jersey Section 


(i / Devyerle ) The oil companies 


are devoting a considerable amount ot 


research to the development of new 


fuels in order to be able to make the | 


required fuel available when automo 
biles with the new engines appear on 
the market Main types of engines 
vhich may 
the turbine, free piston, and modern 
diesel 
Liquid ammonia is an economical 
olvent tor extracting hydrocarbon 
inere toward hydro 
carbons, is volatile and easily recover 
able, explained M. R. Fenske, Penn 
State Univ., to tne November 
of the Philadelphia-Wilmington Sec- 
tion (/. A Many extrac 


tions have been made to show the use 


meeting 
Guthrie) 


fulness of a 2U0-stage extractor plus the 
ammonia solvent system im separating 
hydrocarbon mixtures for petrochem: 
eals, for aromatics or oletins, for o¢ 
tane improvement in hydrotormates a 
well as cracked n iphthas The extrac 
tions were carried out at normal tem 
perature with water used to reduce 


hydrocarbon solubilitv, and methyl 
amine as a useful pro-solvent when 
low solubilities were encountered. The 
extractor developed can be modified to 
contain a total of from 5 to 20 theo 
retical stages with any division desired 
between enriching and stripping im 


hatch or continuous operation 


Nuclear Energy 


Chemical engineering activities im 


the nuclear field was the subject of 
1). Sinizer, Atomics International (Di 
vision of North Aviation 
Inc.), at the November meeting of the 
Southern California Section 
Sheeline ) 


American 


Sinizer explained that re 
products from reactor 
iuel 1 i chemical engineer's might 
materials | 


moving fission 
niare Highly radioactive 
olution, the fission prod 
and then the radio 


are put mito 
ucts are removed 


ictive materials must be recovered in 


(Continued on next page) 


January 1957 (Vol. 53, No. 1) 


appear in automobiles are 


EFFICIENT 
DEPENDABLE 


SERVICE 


SSV PUMPS 


Enclosed Impeller 
and Open Impeller Types 


You're sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because cach 
pump is custom-made to fit your par 
ticular operation—-whatever the consis 
tency or type of liquid you're moving 


SSV PUMP FEATURES 


@ Pump sizes from 1" to 4" discharge 
openings. 

@ Pump capacities from 50 up to 700 
U.S. GPM. 

@ Heads from 30 up to 220 feet. 

@ Pumps speeds can be varied to suit 
the driving medic and operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de 
sirable position. Pump openings, both 
suction and discharge, flanged to per 
mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, or threaded, give long service 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces 
sibility. Extra long stuffing box pro 
vides for oversize stuffing. Mechanical 
seal also available for minimum leak- 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open- 
ings, etc. are selected to suit your 
particular requirements. 


Write for Bulletin No. 107 


FREDERIC 


FREDERICK IRON AND STEEL, INC. 
FREDERICK Fst. 1890 MARYLAND 


Custom-built bor 
| 
ISCHNEIBLE® 
| 


metallic form Large underground 
storage capacity 1s required for the fis 
sion products. Atomics International 
expects to simplify, and make more 
economical, the process of removing 
these products 

There is considerable variation in 
the degree to which nuclear work has 
been incorporated into engineering 
curricula in the various engineering 
schools, said D. L. Katz, University of 
Michigan, addressing a joint October 
meeting of the Central Oklahoma 
and Tulsa Sections (G. lL. Farrar) 
[his variation, Katz continued, is 
quite in order since each school 
should recognize the place of nuclear 
energy in a manner appropriate to its 
purpose. Engineering faculties are 
finding many interesting research 
problems created directly or indirectly 
by the nuclear field It follows that 
the technical material in our engineet 
ing courses will absorb many example 
from the nuclear field 


Brazilian Petroleum 


The Brazilian petroleum tmdustry 1 
undergo ng a period ot rapid growth, 
said F. C. William peaking to the 
December meeting of the Northern 
California Section (/. | Ornea) 
Its primary objective, Williams said 
is to meet Brazil own requirement 
of oil products, particularly gasoline 
Domestic Brazilian crude production 
while still small, is being increased 
and the large sedimentary basins are 
being explored Several new refineries 
have been built and a large one at 
Rio de Janiero is in the design stage 
Synthetic sapphires were the topi 
of discussion at the Pittsburgh Sec- 
tion’s Frumerman) November 
meeting. A. K. Seemann, Linde Au 
Products Co., explained that the syn 
thetic gems are needed in many seg 
ments of industry, as well as in 
watches and watt-hour meter In 
dustrial application come m electron 
tubes, mercury arc lamps, light pipes 
and windows in furnaces tor measut 


ing temperatures 


Also Meeting .. . 
Rhode Island Section (/. / 


( ampanella ) heard in November 
V. C. Rose, Jr., discuss the uses and 
production of the rare earth 
Northeastern New York engineers 
were brought up to date on the activi 
ties of E.C.P.D. in promoting pro 
fessional development, and some of 
the problems involved in the commer 
gial development of solar energy at 
their December meeting 

Western Massachusetts (Kk. T 
Bogan) went on a vicarious tour of 


(Continued on page 126) 


Thirty Million B.T. U. CAPACITY 


_ 


NIAGARA Aero HEAT EXCHANGER 


Cooling in Chemical Processes 
with Precise Control of Temperature 


The NIAGARA Aero HEAT EXCHANGER cools 
liquids and gases by evaporative cooling with atmo- 
spheric air, removing the heat at the rate of input, con- 
trolling temperature precisely. You save 95% of cost 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. EP. 


“NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17, N.Y. 


District Engineers in Principal Cities of United States and Canada 
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PULSE CODE KEEPS 


“TAB” ON OKAN PIPELINE 


Keeping a pipeline flowing 
smoothly is a mighty big job... 
that’s why OKAN PIPELINE 
wants the latest in automatic 
equipment to speed its work, An 
important part of this equipment is 
the “Varec” PULSE CODE Tele- 
metering System, which signals 
the liquid level of storage tanks 
at terminals and along the line. In 
addition to this function, it turns 
valves on and off by remote control. 
“Varec” PULSE CODE operates 
over long distances, giving an ac- 
curate signal. It requires only a 
simple metallic pair for a commu- 
nication link. It supplies a fast 


reading in the record time of 5 
seconds. There is also a unique fea- 
ture for remote control of valves, 
pumps, ete., which confirms that 
the proper selection of remote 
function has been made and indi- 
cates the status of the selected 
function. The operator may now 
change the status and receive a 
confirmation that it has been com- 
pleted. 

You may want to cut your oper- 
ating costs by using a “Varec” 
PULSE CODE System. Equip- 
ment for reporting either spot or 
average temperature, in addition 
to liquid level, is now available. 


Write for “Varec” Bulletin CP-3011 for full details on 
“Varec” PULSE CODE Telemetering. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


Compton, California, U.S.A. 
Cable Address: Varec Compton Calif (U.S.A.) All Codes 
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| Council has 


News of the Field 


FROM LOCAL SECTIONS 


(Continued from page 125) 


the Middle East in December guided 
by Mrs. L. Johnson, wife of a Spring- 
field minister Syracuse Sec- 
Skrzec), a fledgling, 
heard an October talk on Primitive 
I-ngineering Coastal Georgia 
(J. M. Mallory) heard a talk on the 
S-W Anderson Fiber Press at its 
October meeting New Great 
Salt Lake Section (B. /. Pope) 
devoted much of its October meeting 
to the subject of epoxy resins and dis 
cussion of preparations for the 1958 
national meeting in Salt Lake City 

Savannah River (G. 1. Tuer, 
Jr.) reports on two meeting (Icto 
ber, when recovery of titanium by 
placer mining was discussed, and the 
November meeting, where A.I.Ch.E. 
ex president Walt Whitman gave his 
talk on Atoms for Peace Fluid 
coking, including full process details, 
held the floor at the November meet 
ing of Northern California 
Hughes) Tulsa Section (/. C. 
Reidel) held a joint meeting with the 
local A.C.S. section on the subject of 
Water Treating At the Atlanta 
Section’s (N. Kk. Maleady) No- 
vember meeting, F. Bellinger talked on 
his experiences as advisor in industrial 
hemistry to the Egyptian National 
Research Council In October, 
the Rochester Section Filinger) 
heard, from Shelby Miller, all about 
the Dissatisfied Chemical Engineer 

Chicago Section heard Stuart 
McLain discuss Reactors of the Fu 
ture at its November meeting 


SECTION—NEW CLUB 


announced the ap 
proval of the Pensacola Chemical 
Engineers Club as the new Pensa- 
cola Section of 

The Section, which had been in suc 
cessful operation as a club for some 2 
years, has approximately 107 mem- 


| bers, has held regular meetings for 


some time, has been active in the entire 
field of professional development and 
advancement 

New officers of the section are: G. B. 
Hughey, chmn.; A. C. Coggeshall, vice 
chmn.; and J. P. Krumbein, sec.-treas. 


New Club 

The new club is also in Florida. It 
is the Florida Chemical Engineers’ 
Club, at Gainesville, Fla. The first 


| meeting of the club was highly success- 


ful, with 25 dues-paying members 
having already signed up 


| 
t 
| 
001.17 < 
ad 
: 


people 


Reuel C. Stratton is named assistant 
director in charge of chemical and 
nuclear research in new 
Department of Research 
set up by the Travel- 
ers Insurance Co. Mr. 


Stratton has been with 
lravelers as assistant 
superintendent of the Stratton 


casualty engineering 
and loss control department 


Gordon W. McBride, chemical en 
gineering consultant, joins the Wash 
ington, D. ¢ staff of Carbide and 
Carbon Chemicals Co. Mr. McBride 
has been in consulting practice in 
Washington since 1939, except for 
service with the Dept. of Agriculture 


World War II 


Richard R, Bukacek named as in 


structor on the staff of the Illinois 


Institute of Fechnology, Chicago 


SEABORG TO RECEIVE 
PERKIN MEDAL 


Glenn 1. Seaborg, Nobe! Laureate 
and Director of Chemical Research 
Radiation Laboratory, Univ. of Callif., 
is to receive the 1957 Perkin Medal of 
the American Section, Society of 
Chemical Industry 


Nopeo Chemical Co. announces ap 
pointment of Michael Sandor as tech 
nical manager of their newly-formed 
Metal Processing Chemicals Depart 
ment 


Robert J. DeLargey, resident man 
ager of Food Machinery and Chem 
ical Corp.'s Westvaco 
Chlor-Alkali plant at 
South Charleston, West 
Virginia, promoted to : 
post of director of en 


o* 


gineering for KFMC’'s 
Chemical Division De lLargey 


Clifford F. Rassweiler, vice-chair 
man of the board and vice-president 


for research and development of the 
Johns-Manville Corp., New York, is 
chosen president-elect of the American 
Chemical Society. Dr. Rassweiler will 
head the Society in 1958 


Allied Chemical & Dye Corp. ap 
points Louis C. Goode as plant man 
ager of the Moundsville, W. Va. plant 
of their National Aniline Division 


PUREST WATER 


(HOH ABSOLUTE) 


10,000,000* OHM Water, Free of Bacteria and other 
submicroscopic Particles, Organics and Silica. 


Closest thing to HOH ABSOLLUTI an entirely new standard of 
water purification by Barnstead now makes new advances possible in 
Chemical, Electronic, and Nuclear helds 


TWO-BED IXED-BED BARNSTEAD 


ho 


The purihcation of water often requires special engineering, and a broad 
consideration of accessory equipment The above combination of Water 
Demuneralizers, Water Stull, and Barnstead MF Filter, operated in series 
will produce 10,000,000 OHMS water in production quantities 


free of bacteria, organics and silica 


Whatever your water purification problem, Barnstead en- 
gineering coupled with Barnstead's extensive line of Pure 
Water equipment has the authoritative answer. Write today! 


Catalog “G” Catalog 127 Bulletin 141 
Describes Mixed Bed MF Filter 
line of water Two-Bed, and \ . filters out 
stills from Four Bed \ particles to 
¥% to 1000 Demineralizers 0.45 micron 
gph 
BOSTON NEW YORK 
JAmaica 4.3100 Kingsbridge 8.1557 
PHILADELPHIA CLEVELAND CHICAGO 
LOcust 8 1796 ACademy 62266 Financial 60588 
LOS ANGELES SAN FRANCISCO 
RYan 1.9373 TEmplebar 25391 


*Corrvected to 


82 Lanesville Terrace, Boston 31. Mass 
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(Continued from page 127) 


Key personnel changes are an- 
l nounced by Monsanto. Richard J. 
Kozacka becomes plant 
manager of the Inor 
ganic Chemicals Divi 
sion plant at Everett, 
Mass He succeeds 
Russell L. Miller, who 
becomes manager of the 
Queeny plant in St 
Louis. Howard L. Minckler is named 
director of manufacturing for the Or 
ganic Chemicals Division, replacing 
Robert M. Morris, who is appointed 
assistant general manager for the divi 
sion. John F. Thompson becomes gen 
| eral superintendent of Inorganic Divi 
| sion manufacturing in the Krummrich 


Kozocka 


Program Control Panel used at Delaware Station, Philadelphia 
Electric Co. to automatically start and stop their WAT Slime 
Chlorination System Plant, Monsanto, Il 


Robert J. Schatz, associate cirector 
of research for Monsanto's Plastics 


HOW Wé&T CHLORINATION Division, is promoted to associate di 


rector of research at the division's 


controls slime in power generating plants Chee 


The Philadelphia Electric Co. has W&T chlorination equipment E. T. Harding, assistant to the 
installed in their steam-electric generating stations to prevent slimes general manager of the Research & 
from fouling the turbine condensers and lowering the efficiency of | Development Depart 
the units. Maintaining cooling efficiency saves enough fuel to more ments for Corn Prod iy 
than pay for the treatment. ucts Refining Co., is 
| promoted to the Indus 

trial Relations Depart 
ment as coordinator of 


Chlorination is controlled from a W&T Program Control Panel 
like the one pictured. Operators preselect chlorine dosage and treat- 
ment times. Chlorination is started and stopped automatically in 
accordance with the preselected schedule. The result is positive slime 
control without requiring personnel to supervise each treatment and 
without the expense of chlorinating continuously. 


technical recruiting and Herding 
placement. Mr. Harding 

is currently Secretary of the Chicago 
Section of the A.I.Ch.E. and publicity 
For information about W&T Slime Control Systems write for chairman of the December, 1957, meet- 


Bulletin CD-42. | ing 


W. J. Dyck has joined Hydrocarbon 
WALLACE & TIERNAN INCORPORATED _ Research, pool New York, will be 


| stationed in Duesseldorf, Germany, as 
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY project engineer 


Shell Chemical names John F. 


Roorda to post of assistant technical 
| superintendent at their Houston plant 
A J. William Haun, formerly of Mon 


is a pure dibasic acid Mls 

outstanding for: | 

BUILT-IN FLEXIBILITY General Mills’ chem 
MAXIMUM LIGHT RESISTANCE ical re 
.™ search and pilot plant 


HARCHEM DIVISION tivities 


WALLACE & TIERNAN. INC. Robert E. Ward appointed director 
mame MAT AND LIGHT STABILITY =o ain STREET, BELLEVILLE ©. NEW JERSEY of manufacturing of the New York 
Air Brake Co 


CANADA W C HARDESTY CO OF CANADA LTO TORONTO 
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Polymer Chemicals Division of W 
R. Grace & Co, names John R. Davis | 
to staff of their Baton Rouge, La 
polyolefin resin plant. For the past 
8 years, Mr. Davis has been connected 
with Shell Chemical Corp 


Col. Martin B. Chittick, American 
Mineral Spirits Co., has received the 
Achievement Award of the National 
Lubri« ating Grease Institute in recog 
nition of his outstanding services in 
the development of the International 
Standard Method of Lubricating 


Grease Classification 


Carl A. Vill named assistant to the 
vice-president of Chemical Construc 


tion Corp 


E. C. Sargent is 
named president of the 
Zirconium Corp of 
America in Solon, Ohio 
Mr Sargent wa for 
merly with Vitro En 
gineering Division and 


the AF¢ Sargent 


Houdry Process Corp. announces 


advancement of George F. llornaday 
to associate manager of research and 
development and of D. Eugene Norris 


to assistant process sales manager 


James G. Couch, formerly with Du 
Pont, is named manager of the pro 
duction department engineering sec 


tion for U.S. Industrial Chemicals Co 


Arthur Komorowski is appointed 
production manager of the new acety 
lene chemical products plar t at Gen 
eral Aniline & Film Corp., Calvert 


City, Ky 


Edward A. Murray, textile con 
sultant, becomes director of instruc 
tion in the School of Textiles at North 


Carolina Siate College 


MADE MANAGING EDITOR 


Anderson has been made 
CHIP, eftective 
Ist. Mr 


jomed 


Willian 
managing editor of 
January 
Anderson 
CEP taff late 
in 1955 as asso 
ciate editor. Prev 
ou 
had 
ciate edito ind 
production man 
World 
magazine gy the 
nmdustry 


Petroleum, a 
international petroleum 
Trained at the State University of 
lowa, Columbia ¢ ollege and Colum 
bia Graduate School, Mr. Anderson 
brings to CEP a sound background in 
journalism and public ation practice 


(Continued on page 130) 


or wet 
sensitive 

or 

unstable 
materials 
that must 
be dried 
slowly o” 
with utmost 


care 


The dryer above, for example, is in 
stalled in a cotton-seed oil processing 
plant. Another SARGEN' 
wet powdered and unstable materials, has 
40 trays, 10 high, double stacked, 2 


design, for 


trays deep. The entire interior of this 
dryer-evaporator (including trays, fan 
housing, inlet vanes, baffles, exhaust ports, 
etc.) is of a special type stainless steel 
Air splitters and baffles distribute an 


even air flow across every tray. Guaran 


There's a SARGENT dryer to do the job for the process industries 


SARGENT 


TO DO THE JOB! 


Sargent builds these dryers with any number of trays; single or multiple 
stacked; one or more deep; for highly varied drying speeds and material loads. 


teed performance a minimum of 100 
ibs. water removed from a 200 tb. charge 
in 8 hours at G0” ¢ 


SARGENT dryers are designed with prod 
uct protection paramount. Every dryer 
proven out in 
Sargent’s own expertly staffed Drying 
Research Laboratory, for your protection 


every new product, is 


Unusually rugged construction, economy 
and dependable guaranteed performance 


are Sargent standards 


conveyor 


or tray; pole or tunnel; stationary or rotary. High speed or low, heavy capacity 
or light; continuous or batch methods. All Sargent-designed for the specifi 


job, For more details, write 


G. SARGENT’S SONS CORPORATION 


PHILADELPHIA 19 


F_E. Wasson, $19 Murdock Booed 


CINCINNATI IS — A. L. Merrifield, 730 Brooks: Avenue 
CHARLOTTE, N.C. — W. S$. Anderson, Carolina Specialty Co 
ATLANTA. GA Angel, Mortgage Guarantee Building 
TORONTO |, CAN. — Hugh Williams & Co, 27 Wellington St. East 


CHEMICAL ENGINEERING PROGRESS, Jenvery 1957 (Vol. 53, No. |) @ 


THERE'S A | 


Hav 
You 
Trie 
New 


Dow Corning 


Processors who 
have tested 
Antifoam B 
say it is the 
easiest-to-use, 
most effective 
and most stable 


ever developed! 


Ready for instan? use. 
Disperses immediately in 
aqueous solutions. 

Stoys in uniform dispersion. 


Extremely stable — won't 
separate, cream or lose its 


effectiveness even after freezing 


or boiling. 

Effective in minute 
concentrations. 

Can be diluted with water. 


FREE TRIAL 
Write today for a 
generous free sample. 


Dept. 3013 


r»copl 


New president of Goslin-Birming- 
ham Manufacturing Co. 
Birmingham, Ala., is 
John W. Little. Mr 
Little, who is also made 
a member of the board, 
Joseph T. 
Hartson, who retired 
January 1 


succeeds 


Little 


Lyman A. Bliss is named president 
of Union Carbide Nuclear Co. Mr: 
Bliss was associated with 


Union Carbide’s participation in the 


closely 


development of the gaseous diffusion 
process and other activities of the 
Manhattan Project 


Martin E, Gluckstein joins the re 
search laboratories of Ethyl Corp. in 
Detroit as a chemical engineer in the 
chemical research group 


General Aniline & Film Corp. names 
Lester B. Woolfenden as plant mar 
ager of their acetylene chemical prod 
ucts plant at Calvert City, Ky 


Edward F. Wagner appointed by 
Witco Chemical Co. to newly-created 
post of manager of development. 


Frederick M. Belmore, 
assistant to the presi 
dent of Mallinckrodt 
Chemical Works, heads 
the company’s new Spe 
cial Metals Division 


Mr. Belmore was for 


special 


merly with the | 


Belmore 


Energy Com 


mission 


Carbide and Carbon Chemicals Co 
announces appointment of W. C. 
Heidenreich, superintendent of their 
Niagara Falls plant, as associate di 
rector of Carbide and Carbon's general 
industrial relations department 


Appointment of Herman E. Mead- 
ows and George F. Ham to the tech 
nical service staff of Diamond Alkali 
Company's chlorinated products divi 


sion 1s announced 


New staff member of Halby Chem 
ical Co., Wilmington, Del., is F. W. 
Sullivan III, formerly with Houdry. 


New chief engineer of Glidden Co 
is James W, Pollard, Jr. He will be 
responsible for integration of engi 
neering in the five major company 
divisions 


(Continued from page 129) 


Association of Consulting Chemists 
and Chemical Engineers announces 
election of Foster Dee Snell, presi- 
dent of Foster D. Snell, Inc., New 
York, as vice-president for 1957 


T. M. Newsom promoted to senior 
chemical engineer at Humble Oil & 
Refining 


Leonard Seglin appointed by Food 
Machinery and Chemical Corp. as 
manager of engineering 
development for their 
new Organic Chemicals 
Division. Mr. Seglin 
was formerly with 
Ethyl Corp. and with 
Westvaco Chlorine 

aon Products Corp 
Sun Oil Co. names Frank W. Bowen 
to position of refinery engineer at 


Marcus Hook, Pa 


Albert F. Stahl joins the process 
research section of Emery Industries, 
Inc., Cincinnati, Ohio. He will aid in 
research on fatty acids and their de- 


rivatives 


Three authorities m their respective 
fields are promoted to scientific ad 
visers at Armour Research Founda 
tion of Illinois Institute of Technology, 
Chicago George Gold- 
finger, specialist in polymer chemistry ; 
C. Roland McCully, physical chem 
ist: and Frederic V. Schossberger, 


authority on the crystal structure of 


They are 


solids 


W R. Grace & Co.'s Polymer 
Chemicals Division announces appoint 
ment of Berndt K, Lyckberg as gen 
eral manager of its new 
high density polyetiyl 
ene plant in Jaton 
Rouge, La Mr Lvek 
berg has been associated 
with the manufacture 
of synthetic polymers 
and the plastics indus 


try for the past 17 years 


lyckberg 


ADDENDUM 

It was reported in CEP (Dec., 
1956) that Chalmer G. Kirkbride had 
resigned as president and chairman 
of the board of Houdry Process Corp 
to join the Sun Oil Co. It should be 
added that Mr. Kirkbride also remains 
a member of the Board of Directors 
of Houdry 


(Marketers on page 139) 
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CHEMICAL 
ENGINEERS! 


WHEN YOU NEED PRECISION — 
SPECIFY WILMAD PRECISION BORE TUBING! 


Whether the job you're working 
on is design, testing or processing, 
you get moximum precision when 
you specify Wilmad Precision Bore 
Tubing s 
Idea! for use in barometers, 
bearings, monometers, rotameter 
tubes, burettes, viscosimeters, and 
hundreds of other applications 
e Made in various shapes ond 
7 sizes squore, rectangular, hexo- 
gonal and tapered. Special shapes to 
meet your requirements. Available in 
Pyrex Brand, Vycor Brand and most 
of the electronic glasses 
qa Send today for detailed catalog 


GLASS COMPANY, INC. 


LAMDISVILLE, 


CHEMICAL ENGINEERING PROGKESS 
West 45th Street 


New York 36, New Vork 
emer I am enclosing my check 
ne rder) for § Piease 


binders @ $3.50 each 


he f wing years ‘add tax 
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|'Need Adjustable-Constant 
Flow Rates? 


' 


| DON'T 
Build a 
| System... 


* KATES Direct-Acting Flow Rate Regulators are 
complete in themselves, requiring no outside connec 
tions except inlet outlet piping; for light slurries, clear 


liquids, and many suspensions; hold constant flow de- 


spite 125-psi jumps or drops in inlet-to-outlet pressure 


Economy may not be your principal reason for selecung 
a Kates regulator, but added to the single-unit compact 
ness and no-hunt, no-lag features it is certainly a valued 


extra. And you will save on maintenance, woo. Kates 
regulators are designed to eliminate wire-drawing, and 


the only packing is on the infrequently-used dial stem 


Write us for more details on the unique operating prin- 
ciples and practical design features of Kates flow rate 


regulators. But first, here are some of the problems that 


Kates has solved for others — economically 


PROCESS WATER CONTROL 


= «Pressure of most plant water 

] | PLANT fluctuates badly whether it 

> “2 WATER comes from city mains or in 
(k) ( SUPPLY plant pumps. If you need select- 
J Oo ed-constant flow, from 0.02 to 


550 GPM, DON'T build a sys- 
Install a Kates 


476.0 950 
GPM GPM 


VARIABLE 
PRESSURE 


tem 


PROPORTIONATE BLENDING CONTROL 


Where many ingredients go into 
one blend, and must be in exact 


proportion, a control system for 
44-(K)- = J each ingrecient would cost plen 
4 ty. But a Kates control on each 


lO9dGPM 


578 GPM 


PRESSURE FILTRATION CONTROL 


As filter cake builds up, a con- 
stant valve-jockeying is needed 
to smooth out flow. A Kates 
control in the effluent compen- 


feed does the job inexpensively, 
and each unit can be reset for 


a blend change 


by 
af 


Write for Technical Bulletin — TODAY 
W. A. KATES COMPANY 


Department A 
430 Wavkegen Rd. 
Deerfield, 


sates for rising pressure drop, 
keeps filter at best rating 


* 
ates 
BIND YOUR C.E.P. IN THE 
NEW, STURDIER BINDER K 
7.0 
vend me 
for de ery in New York City) = | 
t Zone 


CLASSIFIED SECTION 


Address Replies to Box Number Care of CHEMICAL ENGINEERING PROGRESS PROCESS 

| ENGINEERS 

SITUATIONS OPEN | with 

Eight or More Years 
Experience 


CALLERY CHEMICAL COMPANY .... pioneer in HIGH 

ENERGY FUELS has openings for: § §=©Our Process Engineering De 
partment has opportunities 
CHEMISTS—research in organic, inorganic, analytical, physical. for several experienced engi 
neers who wish to follow 
their preferred fields in 
petroleum refining or large 
volume petrochemical proc 
essing. 


ENGINEERS—process design and economic evaluations, project 
engineering, plant construction and operation, safety. 


6.5.—M.5.—PhD. 1-10 years’ experience 


Permanent positions in association with recognized experts in this expanding new field. 
All benefits. Headquarters 30 miles north of Pittsburgh. Assignments will be prima 
rily process design and eco 
Send résumé to nomics — determination of 

Personnel Manager overall process requirements, 
selection of processing steps, 
and economic evaluation of 
Callery, Pennsylvania processes. Other work may 
include market analysis, in 
dustrial surveys, and techni 
cal assistance to sales 


ENGINEER ING Ww! TH  . . 4 Write to the head of our Per 


sonnel Department, Mr F B 
DISTILLATION Stratford 


HEAT TRANSFER 
PILOT PLANT DESIGN AND OPERATION C F BRAUN & CO 
PROCESS ENGINEERING ALHAMBRA CALIPORNIA 


THERMODYNAMICS Engineers 
* FLUID FLOW Consultants Constructors 


Callery Chemical Company 


We have excellent openings for CHEMICAL ENGINEERS in projects associated with 
the production and distribution of oxygen, nitrogen and argon as low temperature 
liquids or gases. 

LOCATION: Our Tonawanda Laboratories in suburban Buffalo, New York—our — 
largest research and development facilities. (er ent 
8.5., M.S., Ph.D. graduates—send resume covering education (approximate academic Chemical Engineers between twenty and 


achievement), experience and work interests to thirty years of age with progressive in 
dustry in Southwestern U.S.A. Chemists 


LINDE AIR PRODUCTS COMPANY advance from routine analysis into re 
Engineers to work with chem 


a division of UNION CARBIDE AND " Tonawanda, New York * P.O. Box 44, and metallurgical probleme ame 4 
with production and researc 
CARBON CORPORATION Attention: Mr. P. Kalle. Refer to ad: CEPA wih 


ESSO ENGINEERING EXPANSION NEEDS 


Chemical engineer needed for expanding plant scale research program on 
newly developed petroleum and petrochemical process equipment. 

Work involves establishing incentives for commercial tests, planning pro- 
gram, directing test work in the field, and interpreting significance of data 
obtained. Frequent travel to different refinery locations. 

Job requires sound knowledge of chemical engineering principles and 
ability to deal with practical plant problems. Prefer man with one to five years 
experience. 

Give full details of education, experience, desired salary, availability date 
and references. All inquiries will be considered promptly and held confidential 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary-Standard Oil Company (New Jersey)) 


Esso Research Center 
Employee Relations-C 
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P. O. Box 5! Linden, J. 


OUTSTANDING OPPORTUNITIES FOR CHEMICAL 
ENGINEERS CAREER POSITIONS 
IN LONG RANGE EXPANSION 


PROCESS DEVELOPMENT 


Chemicai engineers required for process development, both in working out new refining 
methods and in improving existing processes throughout the Jersey Standard interests 
Small scale exploratory research is included in this work as well as pilot plant studies 


PROCESS ENGINEERING AND DESIGN 


Chemical engineers are needed in process engineering development, design and eco- 
nomics; to convert our new laboratory processes and improvements to operable and 
efficient commercial plants on a world-wide scale; to solve problems in planning, 
designing, estimating costs, and comparing possibilities from a business (cost and profit) 
point of view. 


MANUFACTURING ENGINEERING 


Chemical engineers required in plant operations to develop means of obtaining increased 
efficiency in throughput, product yields and consumption of utilities, chemicals and 
catalysts; to conduct large plant scale tests on operating equipment to study limitations 
to capacity and efficiency. 


Chemical engineers required for work in manufacturing economics, planning and 
coordination. 


RESEARCH AND DEVELOPMENT 


Chemical engineers and chemists needed for research and developmnt work on 
valuable chemicals from petroleum raw materials such as synthetic rubbers, plastics, 
alcohols, synthetic detergents, plasticizers and surface coatings. Similar development 
work is directed to the more conventional petroleum products which include all types 
of power fuels and lubricants. 


BS, MS, and PhD Chemical Engineers with up to ten years’ experience are invited to 
investigate. Give full details of education, experience, desired salary, availability date 
and references. All inquiries will be considered promptly and held confidential 
Mail Replies to: 
ESSO RESEARCH CENTER 
Employee Relations—C 


P.O. Box 51 


ESSO RESEARCH & ENGINEERING COMPANY 
Esso Standard Oil Company (East Coast Division) 
(Domestic Subsidiaries—Standard Oil Company (New Jersey) ) 
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Chemical Engineering 


Organic Chemistry 


Physical Chemistry 


Organic Analysis 


Engineering Physics 


Sets Up New Development _—— 
Top Scientists With 0 to 5 Years’ Experience 


Needed by Largest Producer of Synthetic 
Organic Chemicals 


1 Carbon Chem als | mental programs. 


= new facilities, to 


a Division of I nion Car- 


Carbide he 


kxtensive 
Company x 
bide and Carbon Corporation, re 


cently announced the reorganization 


completed in 1958, are under con- 


Charleston, West 


Virginia. Expansion of the Develop- 


already underway 1 


struction in South 
ind expansion of its Development 
Department. It will use 
h. chemical engineer: 


the tools of | ment stall 1s 


| preparation for the greatly increased 
| activity that these new far ilit 


Plans for expansion 


applied rescare 
h, and pilot plant opera- 


the 


eure 


| make possible. 


| offer chances for rapt 
in the Development Department, 

Men are needed who can unitate 

“| work in the fields of 

and chemicals, and as- 

for 


determine most 


chnically feasible 


ladvancement 
economical and te 
method for producing 
highest quality at 


also be 


a chemical 


product with the 
cost. It 
for finding end uses for 


and for developing 


the lowest will experiment: 

both resins 
sibility 
: | sume complete respon 


new produc ts, 


t ifie needs of the experimental 
products lo mee ‘ 


| the prosecutor 
| and for the promoting of 
lo follow the 


nowy srams 
Operations research bee hniques will | progr k 
frequently to examine, development wor 


be emy 
1. or evaluate these experi- | experime ntal stuche 
weet, i i 


Scientists interested in the following fields will find opportunity 
and encouragement: 


FIELD REQUIRED BACKGROUND IN: 


Operation of pilot plant equipment to provide data for engineering design 


Process development design and construction of new chemical engineer 
ing equipment 


Organic chemistry, theoretical and practical synthetic production of 


aliphatic, aromatic, and metallo-organic chemicals; resins and plastics 


Revelation of polymer structure by physical chemical instrumentation 
f 


methods — activation of evaluation programs for resinous materials 


Fundamental approach to problems involving catalysis experimental 
actuation of the catalysis involved in such problems 


Measurement of properties, reaction rates, ionization constants of organic 
compounds. Design of measurement equipment 


Functional group analysis organic chemistry 
trace analysis 


non-aqueous titrimetry 


Physical chemical measurement methods of testing resins and resin 
solutions rheological and other properties of high polymers 


REFINERY 
ENGINEERING 
in 
Southern California 
Several qualified 
engineers — Chemical, 


chanical or Petroleum 
broaden 


graduate 
Me 
can 
their professional 
responsibilities in our Chem 
ical Depart 
ment 


Engineering 


Assignments will cover the 
application of processes to a 
wide variety of industrial 
plants, ranging from com 
plete refineries 
and chemical processing cen 


integrated 


ters through all types of in 
The 
coordination 
of chemical engineering, the 


dividual process units 
work includes 
selection and design of proc 
ess equipment and machin 
ery, and startup of completed 
plants 


Top salaries, fine facilities, 
profit-sharing retirement 
plan Write to the head of 
our Personnel Department, 
Mr F B Stratford 


C F BRAUN & CO 
ALITIAMBRA CALIPORNIA 
Engineers 


Consultants Constructors 


CHEMICAL ENGINEERS 


Interesting and challenging 
opportunities exist in expand- 
ing Central Research and 
Development Laboratory of 
medium sized company for 
men with B.S. or M.S. degree. 
Work consists of laboratory 
and pilot plant studies in con- 
nection with process improve- 
ment of existing plant proc- 
esses and development of new 
products in fields of inorganic 
and organic chemistry. Op- 
portunity to obtain broad ex- 
perience in technical prob- 
lems of a diversified nature. 
Send resume to: Frank V 
Paley, Professional and Tech- 
nical Employment Manager, 


THOMAS A. EDISON, INC. 
WEST ORANGE, N. J. 


Mathematics Advanced mathematics and statistical principles—numerical analysis, 


operations research — statistical analysis of experimental data 


Send a full description of your training and experience to E. J Mills, Jr. 


Development Department CHEMICAL ENGINEERING Senior Staff 
CARBIDE AND CARBON CHEMICALS COMPANY 

A Division of Union Carbide and Carbon Corporation Dr. J. B. Phillips, Chairman, Depart 


South Charleston, West Virginia ment of Chemical Engineering, McGill 


University. Montreal 2, P. Q.. Canada 
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Wanted: Pioneers for man’s last frontier 


Help us build power for the 


conquest of space: 


LARGE 
ROCKET 
ENGINES 


WILLIAM J. CECKA, 35. aero 
nautical engineer, (Univ. of 
Minn. '43), was called from 
North American by the Air 
Force for experimental rocket 
work in 1944. On his return 
he progressed rapidly: 1948 
supervisory test job; 1950 
group engineer, operations, 
1953 engineering group leader; 
1955, section chief of engineer 
ing test. Using our refund 
plan, he has his M.Sc. in sight 


GEORGE P. SUTTON, in the 13 bril- 
liant years since receiving his 
MSME, Cal Tech, has made 
rocketry a way of life His 
reputation is world wide. His 
book Pocket Propulsion Ele 
ments is recognized as the 
standard text on the subject 
Still active academically, but 
no bookworm, he takes time off 
occasionally to study the laws 
of motion at some of the 
world's better ski resorts 


Tomorrow's count down already fills the air at 
RockerpyNe's 1,600-acre Field Test Laboratory in 
the Santa Susana Mountains near Los Angeles 
For this is the free world’s largest workshop for 
rocket engineering — the great new industry that is 
now attracting many of the finest scientific and 
engineering minds in the country 


EXACTING RESEARCH, EXCITING PROSPECTS 


From the rock-bedded test stands come 2 miles of 
recordings per day — data far ahead of available 
texts. The big rocket engine is a flying chemical 
factory in an absolute state of automation. It toler 
ates no error. It demands ductwork, turbomachin 
ery, pressure chambers, orifices, injectors, heat 
exchangers and closed-loop control systems that 
must put hundreds of pounds of precisely mixed 
propellants into controlled combustion every sec 
ond. Tolerances go down to 0.0001”. Temperatures 
range from -250° F to 5000" F 
stants occur in “steady state conditions” of the 


Process time con 


order of a few milliseconds. Event sequences are 
minutely evaluated, as basis of designed perfor- 
mance predictions of extreme exactitude 

The methods now being developed at 
Rocke?TpyNe for producing effective power to the 
limits of mechanical stress will have wide applica 
tion. Such experience is practically unobtainable 
anywhere else. As a graduate engineer, you may 
be able to participate — now 

What motivates a rocket engineer? Well, the 
material advantages are high; but it is the work 
itself that draws him most. He feels the same incen 
tive that moved Magellan spurred the Wright 
Brothers and beckoned again to Goddard as he 
flew the first liquid rocket at Auburn, Maas. in 1926 

At Rockerpyne, you can do this kind of pioneer 
ing in a management climate that stimulates per 
sonal growth — and rewards it to the limits of your 
ability. Academically, too, you can grow with our 
financial aid; some of the nation’s finest univer 
sities are close by 


INTERESTING BOOKLET: “The Big Challenge’ facts on 
design criteria and development approaches used 
at RockerpyNt 
specifying your degree and years of post-college 
experience. Address: A. W. Jamieson, Engineering 
Personnel Dept LCEG, 66%% 
Canoga Park, California 


ROCKETDYNE 


! North American Aviation. Ir 


Write for your personal copy, 


Canoga 


BUILDERS OF POWER FOR OUTER SPACE 
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CHEMICAL & MECHANICAL ENGINEERS Jai 
are offered opportunity to advance CORROSION RESEARCH 
professionally in diversified growth company | For “pioneering” studies on cor- 


rosion of unique ceramic mate- 


i i 


AIR PRODUCTS rials offering promise for both 
10 YEAR GROWTH | chemical and metallurgical uses, 


together with studies on corro- 


sion of zirconium and its alloys. 


Will include not only aqueous 


solutions but also fused salts and 


metals. Experience in corrosion | 


testing helpful but not essential; | 


Air Products offers you the opportunity to advance professionally and 
| 


financially in the fleld of low temperature processin The company is vind a . Ter 

the leader in the engineering, design, and degree 
of oxygen plants ond systems for the separation of gases such as chemistry, metallurgy, or chem- 
Oxygen, Nitrogen, Carbon Monoxide, Hydrogen, and other low ical engineering desired Right 
boiling building blocks of the chemical industry, We must expand the 
entire organization to meet the increasing demands of the steel, 
metallurgical, and chemical industsies } tion of responsibility in expand- 


young man can grow into posi- 


The following opportunities are available at Air Products ing R&D program on materials 

@ PROCESS DESIGN: To apply thermo dynamics fluid flow, heat 
and mass transfer, distillation, absorption and adsorption to the for nuclear energy W rite to 
commercial solution of complex gas separation problems 

@ ESTIMATING AND ECONOMIC EVALUATION: To study and e 
evaluate the economics of proposed systems and to estimate the cost 
of complete plants Howard E. Pilkey 

@ PROJECT ENGINEERING: To coordinate the engineering, design 
and construction of complete plants . . Manager, Salaried Personnel 

@ MECHANICAL ENGINEERING: To design turbines, pumps, en THE CARBORUNDUM COMPANY 
gines and special machinery to operate at extremely low tempera 
tures. To coordinate the manufacture, procurement, installation and NIAGARA FALLS, NEW YORK 


operation of large compressors, drivers and other machinery for the 


processing of gases and liquids 

DESIGN ENGINEERING: Process equipment, pressure vessels, 
piping, structural, plant layout, electrical, instrumentation 

@ CONSTRUCTION ENGINEERS: Supervision, start up, and opera 
tion 

@ RESEARCH AND DEVELOPMENT: Io explore new horizons in 
processing and equipment design Analytical, experimental, design, 
pilot plants 

@ SALES ENGINEERING: To negotiate the sale of complete low NEW YORK 


ternperature systems, for chemical, petroleum metallurgical, indus oR 


trial and government requirements 
Openings exist for all levels of experience Training and SAN FRANCISCO 


rotation ore provided. High salaries are combined with a 
profit sharing and bonus program Professional development Offers immediate long range oppor- 
tunities for 


is encovraged— growth is continyally creating new managerial 


positions 
ENGINEERS 


This well diversified compony offers an unusual challenge for 
engineers who seek o professional coreer in the atmosphere of CHEMICAL—MECHANICAL 
a dynamic, growing company f 
Write in confidence to learn more about our Company Process or project Guperenes 3 
ery, petrochemical or chemical fields 


B. H. VanDyke, Air Products, Inc, P.O. Box 538, Allentown, Po 
Liberal relocation allowances for you 


Air Products 


INCORPORATED industrial Relations Division 


o 
z 
” 
oO 
a 
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a 
> 
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a 
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a 
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P.O. Box 538 Allentown, Penna., U.S.A. For en immediate persone! interview 
tin you may phone: 
| 


Paul Keating, Murray Hill 7-7100, 

New York City 
Joe Braddick, Fairfax 3-240), 

YOUR CHANGE OF Houston, Texas 
ADORESS Bill Milligan, Tucker 1549, 

National headquarters of A.I.Ch.E Los Angeles, Calif 
is concerned about nondelivery of Don Palmer, Douglas 2-4032, 
copies of Chemical Engineering San Francisco, Calif. 
Progress to members and sub 


scribers. We therefore urgently BECHTEL 


request you to notify us promptly 
regarding your change of address a 
Allow 60 days for such change aad ony 


Chemical Engineer 


Opportunity for young man with 
chemical process equipment exper 
lence to initiate and direct Company's 
Chemical Plant maintenance program 
Position provides opportunity to 
learn chemical process design and 
plant construction 

Established pharmaceutical firm lo 


cated in small community in semi 
rural area of central New York State 


Forward resumes to Personne! 
Director, The Norwich Pharmacal 


Company, Norwich, N.Y. | 220 Bush St. San Francisco 4, Collif. 
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Help develop the world’s first 
nuclear powered fleet 


Nuclear power offers tremendous advantage for 
naval vessels. From the fuel standpoint, cruising 
ranges are virtually unlimited -even at new high 
speeds. No refueling facilities will be required to 
replenish nuclear propulsion fuel. Therefore, the 
physical design of the fleet can be streamlined for 
greater efficiency and safety. 

At the country’s largest design-engineering center 
for nuclear power reactors, Bettis Plant in Pittsburgh, 
operated for the Atomic Energy Commission by 
Westinghouse, the application of nuclear power has 
progressed rapidly. However, the nuclear power 
plants already in operation today represent only the 
beginning of a new technological era. Maror advances 
in many areas are necessary. 

These include: work in the fields of plant design, 
instrumentation, thermal analysis, process or cor- 
rosion; experimental or theoretical investigations in 
heat transfer under both steady state and transient 
conditions; work with corrosion, particularly with 


metals in contact with high temperature, high pres 
sure water: design of heat exe hangers pressure vessels 
to meet the new and severe requirements 

To do this, Bettis Plant needs farsighted men 
Regardless of your interest, you can choose a place 
in the varied operations at Bettis Piant 

Atomic experience is not necessary 

What's more, Bettis Plant is in Pittsburgh's South 
Hills. Here you can enjoy good living in pleasant 
suburbs near the plant, and still be convenient to one 
of the nation’s most progressive metropolitan areas 

Educational opportunities are exceptional. Weat 
inghouse helps you continue your studies at any one 
of three Pittsburgh universities 


Write for descriptive brochure on 
opportunities in your field. Be sure 
to specify your interests. Address | 
Mr. A. M. Johnston, Westinghouse jae 
Bettis Plant, Dept. A-125, P. O. Box 
1468, Pittsburgh 30, Pa. 


ODAY 


BETTIS PLANT 
Westinghouse 
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PROCESS 
ENGINEERS 


With three to six 
years experience 


CATALYSIS—3M COMPANY 


3M Company’s continued research program has created an oppor- 
tunity in the field of continuous catalytic organic reactions for a 
chemist or chemical engineer (graduate training preferred but not 
essential) with 4-5 years’ industrial research experience. Location 
in company’s new Central Research Laboratories in St. Paul, Min- 
nesota, provides easy access to the nation’s outstanding hunting 
and fishing areas. Advancement based upon merit. Salary com- 
mensurate with training and experience. Write 


Technical Employment Manager 
MINNESOTA MINING & MANUFACTURING COMPANY 
900 Fauquier Avenue St. Paul 6, Minnesota 


Several qualified process en- 
gineers can broaden their 
professional responsibilities 
in our Process Engineering 
Department. They will de- 
sign a wide variety of plants 
for petroleum refining and 
large volume petrochemical 
proc essing. 


Assignments range from 
complete integrated refin- 
eries and chemical plants 
through all types of individ 
ual process units. The work 
includes heat and material | CHEMICAL ENGINEERS 
balances, and computations 


for unit operations suc h as American Viscose Corporation, @ chemical-process industry, has some permanent posi- 
fractionation, heat transfer, tions open now for chemical engineers. To qualify you need a B.S. or MS. degree 
from a recognized institution, and, preferably, 3-5 years of experience in process 
development, product-improvement studies, or chemical engineering ‘trouble-shooting’ 
for manufacturing 


absorption and extraction. 


Fine facilities, top salaries, 
new retirement plan Write The location is in suburban Philadelphia (Marcus Hook) at the Research and Develop- 

> ment Division, of at one of our seven plants in Pennsylvania, West Virginia, and 
to the head of our Personnel 


Virgin 
Department, Mr F B Strat i 


ford These openings are technically challenging and offer good advance- 


ment opportunities. Interested candidates are invited to submit 
résumés of personal data, educational history, and work experience to 


C F BRAUN & CO 
ALHAMBRA CALIPORNIA 
AMERICAN VISCOSE CORPORATION 


Consultants Constructors 1617 Pennsylvenie Sevleverd 
Philadelphia 3, Pennsylvania 


Engineers 


PROCESS RESEARCH DIVISION 
CHEMICAL ENGINEERS for work on 


APPLIED CATALYSIS 


opportunity for chemical engineers who are JOB LOCATION: Linden, New Jersey 


Here is «a unique 
(20 miles from New York City) 


interested in research and development in the petroleum in 
dustry. A major division of the Easo Research and Engineer REQUIREMENTS: Chemical engineers at all degree levels 
Applicants with experience up to ten years 


ing Company offers diversified technical work in the appli 
beyond their degree will be considered 


cation of catalysis to petroleum processing The jobs involve 
a combination of desk and pilot plant studies. A broad back SALARY: Open—related to experience 


t ‘ leveloping petroleun rocesaes ‘ 
ground in the entire field of developing -< Please send a short résumé of educational and experience back 
is afforded through rotational assignment Excellent growth vround All replies will be considered promptly and held 
confidential 


Employee Relations —C—Esso Research Center 


possibilities in a company pre-eminent in its field 


Esso Research and Engineering Company, P.O. Box 51, Linden, New Jersey 
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MARKETING 


CHEMICAL ENGINEERING | 

OPPORTUNITIES | 
} in 
| ATOMIC ENERGY | 


Eric G. Piper ap 


pointe a ules man ager 


of centrifugal and hil 


tration equipment it 
Bird Machine © Design 
South Walpole, Mass Piper 


Testing 
New manager of the Philadelphia Production 
office of the Foxboro Co Foxboro, | Operational Analysis 


Mass., will be G. H. Gleason. | Research and Development 
Michigan Chemical Corp., Saint ACTIVITIES 
Louis, Micl appoints Everett E. . 
SE SI REI Design, development, testing, and operation of nuclear reactors and 
| component parts for research, production, power, and aircraft 
propulsion 
Harry F. Ogden, Jr., named district Design and development of pilot and production plants and processes 
sales engineer in the Philadelphia d in the over-all atomic energy programs 
trict by the Sharples Corp } Production of barrier and barrier materials, fluorine, and UF, feed, 
all directly associated with the concentration of U-235; radioactive 
Atlas Powder Co. announces ap and stable isotopes; and special materials required for reactor 
ager of the marketing research section 


| Operation and maintenance of existing facilities 


in the product ce elopment depart 
" Fundamental and applied research in the over-all atomic energy 


ment of its Chemicals Division 
programs 
Dow Chemical announes hat Leo j Openings at all Degree Levels, 08 years experience in the 
B. Grant, manager of } 
the New York office Gaseous Diffusion Plants, Osk Ridge, Tenn. and Paducah, Ky. 
since 1949 will fill Oak Ridge Nationa! Laboratory 
now! ted Oak Ridge Y-12 Plant 
newly-creates p ion 
of sales manager of the Exceptional opportunities, modern and unique facilities, liberal benefit plens, 
Chemicals Department educational and training programs, plent interview and moving expenses, 
wit} headquarter moderate climate, year around outdoor recreational activities, low cost living, 


available housing 


Grant 


Midl ind Mik h 
Send résumé and salary information to 


Robert C. Hickerson to staff of | Technical Personne! Office 


the Market Develop ent Department 


of Tennessee Products & YNTON CARBIDE NUCLEAR COMPANY 


Corp 
| a division of 
Hooker Electrochemical Co. Ta- | UNION CARBIDE AND CARBON CORPORATION 


coma, Wash., names E. Paul Duncan 


as supervisor, technical service | |) Post Office Box P Oek Ridge, Tennessee 
J. W. Michener named to post of a 

special assistant for engineering sales 

at Dorr-Oliver Stamtord, Conn 


Alden R. Ludlow, 


Jr., named director of 


sale for | > Indu 

trial Chemicals Divi DIRECTIONS FOR USE OF CLASSIFIED SECTION 
sion of National Di Advertisements in the Classified Section are payable in advance at 20¢ « word, with «a 
tillers Products ¢ orp Ludlow, Jr. minimum of four lines accepted. Box number inte as two words Advertisements average 
ebout siz words « line. Members of the American Institute of Chemical Engineers in good 
Organizational Change announced standing sre allowed one six line Situation Wented ineertion (about 16 words free of 
by suflovah Equ pment Division charge a year. Members may enter more than one ineertion at half rates Prospective 
Blaw Knox Co., are E. L. Demarest, employers and employees in using the Classified Section agree that all ommunications 
district manager of the will be acknowledged; the service is made available on that ndition Bosed advertisemente 
a Ofice, tra ' dt But ere available at $17 «a column inch. Size of type ma be epecified by adverticer. Anewers 
mage at the to advertisements should be addressed to the box number Classified Section Chemical 
time, Ww. D. Kohlins becorn divisior Engineering Progress, 25 Weat 45th Street New York 36. N Y Telephone COlumbue 
manager $-7330 Advertisements for thie section should be in the editerial offices the lith of 

(Continued on page 140) the month preceding publication 
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Scientists... 


Engineers 


A suggestion from 
Dr. Robert J. Creagan, 
Project Manager 


Westinghouse 


Commercial 
Atomic Power 


“The physicist’s role in the development of nuclear reactors is 
in analytical and experimental reactor physics, studying the 
problems of steady state reactivity and of reactor kinetics. 

“In addition, reactor control problems with respect to transients 
are important. The reactor control must be integrated with the 
transient response of the entire power plant. Mathematical anal- 
ysis using analog and digital computers is an important part of 
the work. We'd welcome an opportunity to discuss these inter- 
esting phases of our work with you.”’ 


An Experienced, Young, Fast-Growing Team 
CAPA—Commercial Atomic Power Activity—is the most dy 
namic new division at Westinghouse. We're “‘fluid,”’ not fixed. 
Supervisory jobs open up fast! 

Our growth curve is bound to be steep—as electric power de 
mand and atomic power production pyramid sharply. We're 
entirely commercial—not dependent on government contracts 
Opportunities for advanced study at company expense. Get in 
on the “industry of tomorrow” today—at Westinghouse CAPA. 


... for Physicista « Physical Chemists « Chemical 
Engineers Mechanical Engineers Electrical 
Engineers + Designers «+ Metallurgists 

Send résumé to 
C. S. Southard, Westinghouse Commercial Atomic 
Power, Box 355, Dept. 183, Pittsburgh 30, Penna. 


WESTINGHOUSE 


FIRST IN ATOMIC POWER 


sibilities in chemical and modern petro 


CHEMICAL ENGINEER Age 33 Desire 
leur processes here and abroad. Desire 
position with manufacturers representa 
responsible position in operations or tech 
tive serving petroleum and chemical in " 
its with nical assistance group Present salary 
o o ‘ 
‘ein } $9500. Age 33, family. Box 6-1 


equipment manufacturer Several years 
process heat transfer experience. Prefer 


midwest but will relocate for best oppor CHEMICAL ENGINEER — B.S.Ch.E 1955 
ear plant design past 


tunity. Box 3.1 Age 23 Nu 
eighteen months. Seek field work or plant 
CHEMICAL. & SANITARY ENGINEER-_ 1 if operation chemical or mechanical engi 
teen years’ broad multi-plant experience neering in Western Europe. Box 7-1 
processing, development, economic evalua 
tions, special knowledge industrial CHEMIST-ENGINEER— B.S. Married. Ten 
wastes and water, Can manage, develop th 
multi-plant industrial wastes program, or pilot p 
ability as assistant, or chief engineer operations field engineering ion ex 
B at 4 chenge, ore treatment, distillation, and 
os filtration. Desire supervision in develop 
" . ment or operations. Present salary $9300 
CHEMICAL ENGINEER Ph.D. Ten years 
responsible experience process develop 
ment, development production liaison, and 
plant start-ups. Publications and honor CHEMICAL ENGINEER--Age 26 Desire 
aries Desire responsible position with position in atomic energy field Three 
definite opportunity for advancement to years experience in pilot plant super 
administrative or management level. Box vision and engineering studies in petro 
$1 leum field. Box 9-1 
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MARKETING 


(Continued from page 139) 


David E. Terry will be product 
manager for an expanded line of Gen 
eral Mills fatty nitrogen compounds 
it has been announced by the Chemical 
Division of General Mills 


General Aniline & Film names 
Charles H. Berle as special projects 
coordinator in their Dyestuff and 
Chemical Division 


L. C, Rowson to be assistant man 
ager for the West Coast of the Texas 
Company's Liquefied Petroleum Gas 
Sales Division 


Polymer Chemicals Division of W 
R. Grace & Co. announces that Frank 
A. Connell is joining their marketing 
department as tes hnical representative 
for Polymer’s new linear polyolefin 


resins 


Bruce E. Hill ap 
pointed group leader in 
market development in 
the Industrial Chem 
icals Division of Oli 
Mathieson Chemical 


Hill 


Corp., Baltimore 


NRC Metals Corp., subsidiary of 
National Research Corp., appoints 
Jack W. Blanton as manager of sales 
development. Mr. Blanton will cor 
centrate on the development of nor 
nuclear and commercial applications 


of zirconium and zirconium chemicals 


Rodney Hunt Machine Co., Orange 
Mass., announces appointment of The 
Proce Sales Co., man 
aged by L. P. Skinner, 
Jr., a“ representative 
for Turba-Film Proces 
sors and other Rodney 
Hunt proce equip 
ment for and 


louisiana 


RESEARCH CHEMICAL ENGINEER MS 
ChE., PE Twelve years in development 
of various inorganic processes; research 
in combustion and high temperature re 
actions; thermodynamic, process and cost 
evaluations; pilot plant construction and 
operation. Available immediately in Long 
Island and metropolitan New York area 
Box 10-1 


BS.Ch.E. 1950. Age 30, family, veteran 
Located in East. Six and one-half years 
diversified sales, development, design, and 
operational experience Desire employ- 
ment at supervisory level with administra- 
tive responsibilities. Base salary $6100 
Box 
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Lawrence C. Byck, Jr., named man- 
ager of heavy chemical 
sales for U. S. Indus 
trial Chemicals Mr 
Byck will have respon 
sibility for sales of 
heavy chemicals, in 
cluding nitrogen prod Byck, Jr. 
ucts, phosphoric acid 


and sulturie acid 


Winthrop M. Barnes, chemical en 
gineer and market analys per alist 
joins Southwest Research Institute's 
industrial economics staff as process 


engineer 


Arthur C. Wicker joins staff ot 
sales department of Tube Turns, Louts 
ville, Ky. Mr. Wicker was formerly 


with U. S. Plywood Corp 


Necrology 


Albert E. White, 72, professor 
emeritus of mechanical engineering at 
the University of Michigan and di 
rector emeritus of the University’s 
Engineering Research Institute. One 
of Michigan's outstanding teachers, ad 
munistrators and research scientists, 
Professor White made important con 


tributions to engineering education 


Arthur N. Parrett, 60, vice-presi 
dent in charge of research and develop 
ment for Rayonier, In 


John F. Shea, 51, vice-president in 
charge of sales for the Becco Chemical 
Division of Food Machinery and 


Chemical Corp., Buffalo, New York 


Robert C. Reck, 58, associated with 


Corn Products Refining Co., Argo, Ill 


Walter S. Rapelje, 73, private con 
sultant 


Emmet F. Hitch, 73, retired, for 
merly associated with the FOA 


Roger T. Businger, 56, formerly 
with Pittsburgh Plate Glass Co 


R. W. Titus, 72, consultant, O. M 
Scott & Sons Co., Marvsville, Ohio 


L. C. Haskell, 67, formerly with 
Southern Cotton Oil Co., Savannah, 
Donald F. Hinshaw, 36, formerly 


with Sharples Chemicals Corp 


James F. Olsen, 55, General Ameri 
can Transportation Corp., Chicago, II 


E. Jackson Thomas, 41, formerly 
with Gulf Oil Corp., Pittsburgh, Pa 


WANT TO WRITE, EDIT? 


Reporting significant developments in the fast-moving world of chemical engineering 
can be a fascinating, challenging occupation. If you are @ chemical engineer who can 
write, CEP would like to hear from you to discuss openings. 


John Mellecker, Editor, New York, COlumbus 5-7330 


<< 


Heat Exchanger ENGINEERS 


* Offers 
BRAUN Responsible — positions with the outstanding 
manufacturer of heat exchangers 
Veeds 
Men with refinery or chemical plant experience 
Prefers 
Men familiar with process design and estimat 


ing of heat exchangers, fractionation columns, 
and other pressure vessels 


Send resumé to 
C F BRAUN &€& CO 


1000 SOUTH FPREMONT ALHAMBRA, CALIPORNIA 


DEVELOPMENT WITH... 


Our expanding program offers challenging opportunities to CHEMICAL 
ENGINEERS of imagination and creative ability. Projects include laboratory 
and engineering studies as well as application development on: 


yy UQUID NITROGEN 
* application of extreme pressures and low temperature. 
* indefinite preservation and processing of biclogical materials. 
* application of liquid nitrogen temperature in the shipment of frozen 
foods without intransit refrigeration 
vr MOLECULAR SIEVE ADSORBENTS 
* catalysis 
* hydrocarbon separation 
process development and plant design 


Bachelors, Masters and Ph.D’s are invited to in 


vestigate. Submit resume covering education (ap 
proximate academic achievement) and experience 


LINDE AIR PRODUCTS COMPANY 
a division of 


UNION CARBIDE AND CARBON CORPORATION 
P. O. Box 44, Tonawanda, New York 
Refer to ad: CEP-D ° Attention: Mr. &. P. Kalle 
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STEAM 
EJECTORS 
CONDENSERS 


VACUUM 
EQUIPMENT 


tHE JET-VAC core. 
POND STREET 
WALTHAM, MASS. 


MIXER 


100 Ibs. to 8,000 Ibs. 
per Batch! 

Gives 100% uniform mix in minutes— 
Dry Powders, chemicals, pharmaceuticals, 
vitamins, dry and molasses feeds, self- 
rising flour and meal, cold shortening, 
fertilizers, insecticides. Abolishes guess- 
work and downtime. Modestly priced. 
Write for literature 


H. C. DAVIS SONS’ 
Mill Machinery Co. 
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WEIGH IT 
AUTOMATICALLY 


Single Weighing Units 
Fully Programmed installations 


Our standard components minimize costs 


GLENGARRY 
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oston Meeting: an outstanding success it 
takes its place as the third largest annual 


C.E.P. Advertising Offices meeting held by A.LCh.1 the only larget 


New York 36--Lansing T. Dupree, Adv. Mgr.; meetings were in New York I he pene ral 
John M. Gaede, Asst. Adv. Mgr.; Poul A. | committee at Boston under Jim Donovan ol 
Jolcuvar, Dist. Mgr.; Donald J. Stroop, Dist. | Artisan Metal Products did an outstanding job 
Mgr.; Hale H. Carey, Dist. Mgr; 25 W. 45th | ol organization had it not been for a heavy 

Chicago 11-—Richard R. Quinn, Dist. Mgr., 612 snowlall on Sunday which tied up air transporta 
North Michigan Ave., Room 507, Superior 
7.0385 been number two in siz The programs at 

Cleveland 15 Eugene B. Pritchard, Dist. Mgr., Boston were unique in many respects there 
Euclid Ave.. Superior 1-3315 t ty t t every kind of chemical 

Pasedene Richard P McKey, Dist Mgr. 465 was a vrcat Vatricty to sul md 
East Union St., Ryan 1-8779 engineci (The diversity & pace of A.LCh1 

Dallas Richard £. Hoierman, Dist. Mgr., syiposta general technical meetings are en 

a reer) El ra Drive, Davis 7-3630 sured for the future, for at the Council mecting 

irmingham red W. Smith, Dist. Mgr., 
1212 Alst St., B.H., 57-6806 & also at the Program Committee meeting Chai 

man Coulthurst explained a new procedure tor 
the Program Committee which divides it into 


I8 subdivisions programwise & a quota ol sym 


tion, it is believed that this meeting would have 


posium & general papers has been set for all 
subdivisions) This is going to require a great 
deal of help trom the membership but it is the 
kind of mutual aid that professional men expect 


TECHNICAL DATA BOOKS | to extend to & receive trom their fellows If 
POCKET SIZE- LOOSE LEAF any member has an urge to work on the Pro 


gram Committee, a note to the Secretary or to 


Printed on toose leaf, «ix ~ 25 
each 


hole 3%” bend 

paper, each book contains 

about 140 of technical data, pre 
senting condensed, accurate and essential 
material for the engineer technical 
worker, student and business man. 


Architecture Machine Design 
Home Heating Machinist's Data 
Illumination Mechanics of Ma 
Flectrician’s terials 

lower Tranemis 
umbe sion Machinery 
Air Conditioning Steel aA 
Hidg. Construction shapes 
Conversion Tables Thermodynamic 
Keinforced Tables & Charts 
crete Physical & Ther 
Piping Data modynumic 
Surveving Metals 
Surveying Tables Metallurey 
Highway Eng Hy draulles 
Gieneral Math Kadlo 
Math Tables Television & FM 
Phy sles Pleetricity, AC 
Trig-tog Tables Plectricity, 
General Chemistry AC Motors & Gen- 
Chemical Tables erators 
Analytic Chemistry Transformers, Ke 
Mechanical Drweg lays & Meters 

Welding Data 


Write for FREE Catalogs (over 2000 Het 
ing®s). See for yourself how helpful 
LEFAX can be te you Send 81.75 for 
each book, or 86 for any five books leted 
above, to 


LEFAX PUBLISHERS 
Dept. CE-17 Philadelphia, Pa. 


either Cotton Coulthurst or Gene Smoley of the 
Program Committee will bring a response, for 
some divisions need help There has been a 
great deal of activity in the committee structure 
of A.LCh.E., as judged by the chairmen’s reports 
at the Council meeting Professional Develop 
ment, Career Guidance, Institute Sections, Sec 
tions Activities, et all reported extensive 
projects Roy Weston, Chairman of the Pollu 
tion Control Engineering Committee, is now 
working on a manual of methods to control 
waste Standards Committee has a number of 
subcommittees investigating standards needed 
by the chemical field Student Chapters Com 
mittee under Brymer Williams issued a report 
to Council which touched off a debate on how 
students can be more closely identified with 
ALCh I The determination of such a 
policy was finally turned over to the Executive 
Committee A new A.LChE. committee 
appeared on the agenda this year the 
United Engineering Trustees Those who 
have been following the new-engineering center 


news will recognize the function of the UF CI 
| 
Dodge of Yale, L. ¢ Kemp ol Dexas Company 


Our representatives are going to be I 


(Continued on next page) 
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— more news and uoles 


& W. E. Lobo of M. W. Kellogg. . . . Council 
also concluded its policy discussion on Local 
Section attitudes toward legislation & a state 
ment will be sent to Local Section officers 
shortly The debate on divisions within the 
Institute continued with the result that again 
Council reafhirmed its previous position that it 
was in favor of divisions An ad hoc com 
mittee is continuing its study of the problem 
ol integration with the Program Committees 
the policy statement prepared by this 
committee is to be ready for the January 
meeting of Council. Membership is up 
Membership plans are extensive for 1957 . . 
Local Sections are helping. . . . Philadelphia-Wil- 
mington Section now gets out its dues bills on 
1.6.M. cards . . . Every two weeks during the 
dues-collection season it runs off on 1.B.M. cards 
the names of those who have paid & these cards are 
sent to the proper company 
From these he can tell which Local Section 
member is not fiscally up to date... . Great Salt 
Lake Section has a unique arrangement for 
meals at meetings .. . It specializes in box din 
ners & offers three choices: chicken, hamburger, 
or shrimp. Maryland Section has recently 
made a run down of all the members who have 
served as section officers or have been on the 
executive committee since 1935 The idea 
is to back up members’ interest with a little his 
torical data so that they may see who has helped 
the group in times past... Sam Streep, secretary, 
did the work. New Jersey Section tried a 
new idea in programming last season by includ 
ing planned round table discussions over re 
freshments following regular meeting 
Sessions were strictly technical & were planned 
to extend acquaintance among members inter 
ested in the same subjects This was tried at 
four different meetings, a leader being appointed 
for each table on such technical subjects as heat 
transfer, instrumentation, etc. Student Chap- 
ter Counselors: A. H. Radasch at Cooper Union, 
H. FE. Hoelscher at Johns Hopkins, & John T. 
Coming at Fenn College. Career Guidance Com- 
mittee has arranged with Vocational Guidance 
Manuals, Incorporated, to print a manual on 
vocational guidance in chemical engineering 
This is essentially the work of Ray Katzen, Vice 
chairman of the Career Guidance Committee, 
& Ray has arranged to have all royalties 
plus the author's fee turned over to A.LCh.E 
Employment Services at meetings of A.LChE 
have always been on a rather informal hit-or 
miss basis consisting mostly of bulletin-board 
notices There have been some questions 
concerning this & similar practices of employ 
ment at the meetings of professional societies & 
recently the whole matter was opened up by 
Council . After lengthy discussion, Council 
asked that meetings of A.IL.Ch.E. not encourage 
formal employment clearing houses & further 
that the bulletin-board employment notices now 
being used to some extent by companies attend 
ing the meeting be discouraged in the future 
Recently Council approved a revised statement 
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on research policy (copies are available for those 
interested) . accepted recommendation tor 
Fiftieth Anniversary Committee to interest Post 
Office Department in issuing commemorative 
stamp .. . on recommendation of the Student 
Chapters Committee voted for the establishment 
of chapters at the Universities of Houston & 


Mississippi authorized the establishment of 
the Southern Nevada Section as a Local Section 
of A.L.Ch.E & on the important question of 


the attitude of A.LLCh.E. toward registration and 
licensing approved the following: “Professional 
responsibility for engineering work is a personal 
responsibility and that personal responsibility 
should be recognized by all laws relating to the 
registration or licensure of the professional engi 
neer. There should be no discrimination by 
implication, omission, or direction as to the form 
of business organization, individual, partnership, 
corporation, or other.” 1957 is going to be a 
busy year for A.I.Ch.E. We hope to com 
plete the installation of 1.B.M. equipment which 
will give us directories quicker & cheaper than 
ever before... It will also give us more informa 
tion on our membership enable us to work 
more closely with the Program Committee, with 
the editors, & with other committees in finding 
men who are expert in particular areas... . We 
are going to have a slogan & medallion-design 
contest for our 50th Anniversary & the plans for 
this meeting, which will be held in June of 1958, 
are shaping up ideally .. . C. G. Kirkbride is 
committee chairman with Bill Chalfant of the 
Philadelphia-Wilmington area responsible for 
planning at the local level. . . . There will be 
two meetings on top of one another .. . an 
A.L.Ch.E. Resort meeting at White Sulphur 
Springs March 3-6 & the Nuclear Congress a week 
later at Philadelphia. In April there will 
be a cooperative meeting with the A.S.M.E. on 
instruments . Dave Boyd of Universal Oil 
Products is caring for A.I.Ch.E. interests ... In 
August there will be another cooperative meet 
ing with A.S.M.E. on heat transfer Our 
regular meetings will be held at Seattle in June, 
Baltimore in September, & Chicago in Decem 
ber... . Chairmen of Committees for 1957: Ad 
missions, Aimison Jonnard; Chemical Engineer 
ing Education & Accrediting, R. A. Morgen; 
Chemical Engineering Education Projects, R. C 
Kintner; Constitution & By-Laws, W. E. Lobo; 
Equipment Testing Procedures, C. H. Brooks; 
fiftieth Anniversary, C. G. Kirkbride; Institute 
Sections, |. C. Dart; Membership, |. |. McKetta; 
Pollution Control Engineering, R. F. Weston; 
Professional Development, F. E. Reese; Program, 
L. J. Coulthurst; Standards, J. C. Lawrence: 
Student Chapters, Brymer Williams; Symbols & 
Nomenclature, F. M. Tiller; Career Guidance, 
M. C. Throdahl. . . . With us now is a new As- 
sistant Secretary, Joel Henry, who incidentally 
is also secretary-treasurer of N. Y. Chapter 
of the Armed Forces Chemical Association 

Joel's area will be meetings & membership 


F.J.V.A. 
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In the production of Captar an agricultura 
fungicide, Milton Roy pumps contre 

in the separation of perchloromethyimer 
distillation at Calhio Chemica Ir Perr Chu 
The accurate eitery of these pumps permits 
reacting of chemicals in stoichiometric amounts 


Controlled Volume Pumps hold 


critical material 


Provide precise control 
of distillation columns 


You can step up the efficiency of complex distilla 
tion processes with Milton Roy Controlled Volume 
Pumps. These pumps make possible extremely close 
control of chemical feed rates and rates at which 
distillates are withdrawn from the still. With precise 
control of feed and distillate rates comes the fine 
balance of chemical materials which is essential to 


ultimate product quality. 


Accurate in delivery within 1‘;, Milton Roy 
Controlled Volume Pumps serve equally well as 
flow controllers, ratio controllers, or final contro! 
elements. They're available in simplex, duplex, and 
multiple liquid end types. Capacities from 3 milli 
liters per hour to 45 gpm. Pressures to 50,000 psi 


balances 


Why not investigate these pumps for chemical 
metering in your own plant? Upgraded product 
quality, reduced chemical costs, savings in operating 
and maintenance expense are certain result 
Milton Roy Company, Manufacturing Engineer 
1300 Kast Mermaid Lane, Philadelphia 18, Va 


Write today for application data on Controlled 
Volume Pumps in Proce Instrumentation 
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CONTROLLED VOLUME PUMPS | 
Engineering representotives in the 
furope, Ave, South Ame at 


How this shaft deflection test 
can give you better fluid mixing 


Some secrets of efficient fluid mixing 
lie hidden beneath the tug-and-pull of 
fluids buffeting this LIGHTNIN Mixer’s 
impeller. 

These fluid forces are beginning to 
yield clues that can help you get im- 
proved mixer design and lower mix- 
ing costs. 

Solving the seal dilemma 
For example, if you're mixing fluids 
under pressure or vacuum, you prob- 
ably want the great operating econ- 
omy of a rotary mechanical seal. 

You want the shaft diameter large 
enough to run with minimum deflec- 
tion, to keep the sealing faces accu- 
rately aligned—but not larger than 
really necessary. 

Seeing what deflection looks like 
That is one reason why, as the 4-inch 
shaft on this 50-horsepower LiGut- 
NIN test unit revs up toward its natural 


vibration frequency, four Mixco-de- 
signed strain-gage pickups start “tak- 
ing the pulse” of the rotating shaft. 

At the recorder, four electric styli 
trace a profile ot the frequency and 
amplitude of shaft deflection during 
the run, in various liquid depths, and 
under different conditions of impeller 
size, location, and tank baffling. The 
data are accurate to 0.0005 in. 

Combined with continuous torque 
measurements, this Composite profile 
provides basic data for computing the 
stresses acting in the shaft. 

Getting rid of a bearing 
Efficient mixer shaft sealing is only 
one product of these test runs. They 
also permit highly accurate design of 


it 


Mi 


overhung shafts to operate without a 
steady bearing in the tank bottom, 
thus eliminating a major maintenance 
cost item. 

This is one of the new directions 
Mixco research is taking. Our re- 
search department welcomes the op- 
portunity to Cooperate with you in 
any phase of your work leading to 
more efhcient fluid mixing. 


Mixers 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc.,199-A Mr. Read Bivd., Rochester 1), N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


